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PREFACE 
The 4th International Symposium on Work Ability was held in Tam-
pere 6–9 June 2010. The theme of the symposium was “Age Manage-
ment during the Life Course”. Some 135 participants from altogether 
23 different countries participated in the three-day symposium. The 
book of proceedings contains 45 selected papers from the conference 
including the following main chapters: Work Ability Index, Work 
Ability in Different Jobs, Extending Working Life, Age Management, 
Occupational Health and Well-being, Occupational Gerontology and 
Unemployment and Employability. 
This was the fourth Symposium on Work Ability. The ﬁrst Work 
Ability conference was also held in Tampere in 2001 and after that we 
met in Verona, Italy (2004) and Hanoi, Vietnam (2007). The theme 
of the ﬁrst conference was “Past, Present and Future of Work Ability”. 
Now, after almost ten years, we recognize that the topic of work ability 
is even more important than before due to increasing demands in the 
work life and due to the attempts to extend the work life both at the 
beginning and the end. Age management was the main theme of the 
symposium, the focus being on how to take better account of the needs 
and abilities not only of older employees but also of people of all other 
ages in work life. Work ability is primarily a question of balance between 
work demands and personal resources.  In practice, people search for 
an optimal balance throughout their entire work life. This optimal 
balance may be very different in different phases of work life. 
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The concept of age management includes a holistic appreciation 
of the importance and needs of every age group in the working life, 
also better planning for an ageing work force and labour market and 
workplace policies which take account of the changing needs of work-
ers as they age.
Quality of life after retirement may depend on the quality of the 
work life and therefore functional ability in old age may be related to 
work ability. In the work ability model, the work demands are compared 
with the person’s functioning, with the aim to achieve a good and opti-
mal balance between the work demands and the person’s functioning. 
Functioning (or functional ability) refers to the functions of cells and 
organs, the functioning of individuals, their psychological and social 
participation. This is an interdisciplinary term but used especially in 
studying people in old age. The general concern is how well the ability 
of people matches the demands of their surroundings. The hypothesis 
is that good work ability during work life means good functioning after 
retirement, but there is relatively little research on this. The symposium 
gave rise to many fruitful multidisciplinary discussions bridge the gap 
between researchers in working life and in gerontology. The new ﬁeld 
of study called Occupational Gerontology aims at describing the effect 
of occupational exposures on age-associated changes in work ability 
and employees’ health. 
Aging and work and especially the work ability of aging workers 
is currently a hot topic worldwide. It has been of special interest in 
Finland for more than 30 decades, partly because the Finnish popula-
tion is ageing very fast compared to the populations of many other 
countries. In the last few years the discussion on how to prolong the 
work life has been a subject of considerable media attention.  
The main organizer of the symposium was the Tampere School of 
Public Health (since the beginning of 2011 School of Health Sciences) 
at the University of Tampere in collaboration with the Finnish Ergo-
nomics Society, the Finnish Society for Growth and Development, the 
International Committee on Occupational Health, the International 
Ergonomics Association and the Federation of European Ergonomics 
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Societies. The main sponsors where the Finnish Work Environment 
Found, the Finnish Ministry of Social and Health Affairs (Forum for 
Wellbeing at Work) and the Finnish Society for Learned Societies.
Professor Clas-Håkan Nygård, PhD
Chair of the Symposium
School of Health Sciences, 
University of Tampere, 
Tampere, Finland
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INVITED KEYNOTES
30 years’ work ability and 20 years’ age management
Ilmarinen J
Consulting Ltd, Vantaa, Finland, and Finnish Institute of Occupational 
Health, Helsinki, Finland
Abstract
Work ability and age management have a long history in Finland. Work 
ability research started in the early 1980s aiming to study how long people 
are able to work. Because the managers appeared to have the major role for 
changes in work ability the concept of Age Management was introduced 
in the early 1990s. In late 1990s the Work Ability House was constructed 
indicating more comprehensive dimensions of work ability. The recent ac-
tivities in Finland are focusing on national surveys with the Work Ability 
Index (WAI), developing survey instruments covering the dimensions of the 
work ability house concept, and developing practical training, coaching and 
consulting tools for work organizations. Thirty years of work ability and 20 
years of age management worldwide gives an evidence based background 
for better and longer work life. Promotion of work ability and good age 
management practices in workplaces are the key concepts and tools for 
modern work life.
Key terms: Work Ability Index, Work Ability House, Age Management 
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Finnish history of work ability research 
and age management
The history of work ability research can be described by the following 
three phases: (i) 1980–1989 Evolution, with longitudinal research, (ii) 
1990–1999 Conceptualization and Implementation, and  (iii) 2000–
2009 Internationalization (1, 2, 3). In the same way, Age Management 
followed from the work ability research ﬁndings: (i) 1990–1999 Re-
sponses to Research, Conceptualization, Training, and (ii) 2000–2009 
Case studies, Good practices, Typologies.
The starting point of the work ability research was the demo-
graphic challenge of Finland as early as in early 1980s; due to the baby 
boom generations born in 1945–1950 in Finland, the predictions of 
the high rates of older workers in the 1990s and thereafter were easy 
to make. In the 1980s the high rates of work disability were seen and 
new exit ways for early retirement emerged. A question was raised by 
the Municipal Pension Institution “How long can people work and 
what is the right retirement age?” In those days there were 8 different, 
job-related retirement ages in Finnish municipal sector. The request to 
clarify the situation was made to the Finnish Institute of Occupational 
Health (FIOH) in 1980. From the research point of view, the ques-
tion was “how to measure human abilities to work during aging?” The 
study approach was a positive one – to measure work ability instead of 
work disability, the latter had dominated the research and discussion 
so far. Therefore, a multidisciplinary team of scientists constructed a 
new, epidemiological method which was called the Work Ability Index 
(WAI). The method was applied and tested in a longitudinal study of 
6500 municipal employees (1981 – 1985 – 1992 – 1997 and 2009).
The results after 4-year and 11-year follow-up were very interesting: 
about 60 % of employees kept their WAI at a good or excellent level, 
about 10 % even showed an improvement, but about 30 % indicated a 
dramatic decline of WAI during aging. Working alone did not prevent 
work ability from declining among a third of the study population, 
independent of occupation and gender (4, 5). As a consequence, the 
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Finnish social partners agreed in 1989 that “Maintaining work ability 
during aging is our common goal”. Today this statement appears in 
the Occupational Health Act of 2002 and the Occupational Safety 
Act of 2003.
The next step was to develop the concept to maintain and pro-
mote work ability. Therefore, the Finnish Institute of Occupational 
Health (FIOH) established a research program called “Respect for 
aging – promotion of work ability and well-being of aging workers”. 
The program tested and implemented the promotion concepts in 20 
projects in the private, state and municipal sectors 1990–1996 (6, 7, 
8). At the same time the training of occupational health doctors and 
nurses for WAI was organized by FIOH.
The results of the 11-year follow-up study in 1992 indicated that 
managers and supervisors were the key players inﬂuencing the work abil-
ity: age awareness and readiness to ﬁnd age-related solutions improved 
the work ability of aging employees and workers; a lack of knowledge 
and preparedness impaired work ability more than other factors. This 
ﬁnding was the base for developing the concept of age management. 
The training in age management started by NIVA in 1993 and the 6th 
International Course on Age Management was carried out in 2010.
The next phase can be described as political awareness raising:  A 
government committee on ageing workers was established ﬁrst (1996) 
aiming to ﬁnd solutions to support the growing aging work force. The 
committee created almost 50 recommendations. To realize and imple-
ment those recommendations, the Finnish National Programme for 
Ageing Workers ( FINPAW, 1998-2002 ) was established. One part of 
the national program was the request to develop an Age Management 
Training Programme together with management training institutions 
of Finland. About 1,000 managers and supervisors were trained in 
age management during the national program. Also, the Work Ability 
Barometer was developed aiming to evaluate nationwide the activities 
of work ability in enterprises and work organizations in every third 
year. Special attention was paid to small and midsize enterprises (SME); 
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the so called Carrot Project with about 20 SMEs tested the means to 
promote work ability (9). 
After the FINPAW new national programs of the Ministries of 
Social Affairs and Health, the Ministry of Labor and the Ministry of 
Education were carried out ( 2003–2007 ). In 2006 Finland was re-
warded by the Carl Bertelsmann Prize for Active Ageing Policy. During 
the Finnish EU Presidency of 1999 and of 2006 the Finnish success 
factors dealing with work force aging were introduced to other Member 
States of the European Union. 
The success of Finland’s approach to active aging policy in work 
life matters relies on integrating:
 - Public Policy – delivers mandate and resources 
 - Research – including the longitudinal study supports action research 
and effective implementation 
 - Tripartite ownership – supports take-up, and enables companies to 
respond 
 - Promotion, facilitation and tools – engage and provide practical 
guidance and support and link the components of the model 
 - Win-Win approach – both employers and employees are winners. 
Each country needs to translate this experience to their own environ-
ment 
Internationalization
In the early 1990s the ﬁrst translations of WAI were done into Swedish, 
English, German (Dr. Rudolf Karazman, Austria) and Dutch (Prof. 
Willem J.A. Goedhard, The Netherlands). By the end of 2008, the 
WAI was translated and used in 26 languages.
The key role in WAI internationalization was played by the Inter-
national Committee of  Occupational Health  (ICOH) and its Scientiﬁc 
Committee for Ageing and Work (Chair: Prof. Goedhard 1989–2006) 
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and by the International Ergonomics Association (IEA) and its Techni-
cal Committee for Ageing (Chair: Prof. Ilmarinen 1997–2006). The 
ICOH and IEA committees organized numerous scientiﬁc workshops, 
symposia, conferences worldwide, with WAI and aging as the main 
topics. Altogether 11 books of proceedings were published: a valuable 
and unique source of scientiﬁc information on work ability and aging, 
likewise for corporate practice in age management (10).
In the 2000s important and large-scale research and development 
activities in age management were carried out under the umbrella of 
the European Union. The European Foundation for the Improvement 
of Living and Working Conditions (Ireland) collected and analyzed 
the best practices in age management in EU Member States. These 
company case studies and related reports can be found at their website 
(www.eurofound.europa.eu). These European activities of case studies 
ran parallel with Finnish active aging policy and international R&D 
activities with WAI and age management by ICOH and IEA.
From the Work Ability Index 
– research to the Work Ability House Model
Numerous studies introduced results of factors related to WAI and 
explained the changes in WAI both by work-related and employee-re-
lated interventions at workplaces. The research information served to 
comprehend the work ability in a broader way. A comprehensive work 
ability – model as a scientiﬁc paradigm was developed by FIOH in 
early 2000 (11). The factors inﬂuencing work ability were constructed 
like a house with four ﬂoors: health, competence, values and attitudes, 
and work. The environment outside the Work Ability House was also 
illustrated: family, close community, operating environment and policy 
level. The new model emphasizes that four factors inﬂuence human 
work ability daily at the workplace, and other four factors outside the 
workplace have an inﬂuence on work ability, although less directly. 
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The new model was tested on the Finnish population based project 
Health 2000 (12).
The Work Ability House Model serves as a new generation concept of 
work ability. It can be applied both in planning research and develop-
mental projects, in constructing training and education programs, in 
planning actions to promote work ability and well-being, in develop-
ing corporate well-being policy, and in planning legislation aiming to 
support the work ability and longer work careers.
Some recent research activities have been oriented to create a valid 
survey instrument to cover the different dimensions of work ability. In 
Finland, two survey methods have been used (FIOH’s 28-year follow-
New model - Work ability and environment
Figure 1. Work Ability House model
New Model – Work ability and environment
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up study, the Health 2000 study). A feasible, corporate level survey 
instrument is under development for the Finnish technology industry. 
In Austria, a house model survey instrument has been used and tested 
among 20 companies in Fit for the Future Program (Kloimueller in 
this volume). In Australia, a Work Ability Survey instrument was 
developed and tested in four case companies in the Business, Work 
and Ageing Research Centre, Melbourne (Taylor et al. unpublished). 
In the Netherlands a survey instrument is also under development in 
the Rotterdam Medical Center. For the research community, a serious 
wish has been expressed that a more standardized survey method for 
work ability, following the house model, should be developed. FIOH 
expressed its interest in the Tampere Symposium to coordinate these 
developing activities.
The work ability concept and WAI as a resource 
for the work organizations
For the work organizations two overarching and strategic beneﬁts of 
the work ability approach are:
     - Brand reputation in the employment market (and in the commu-
nity)
     - Cost-beneﬁt analysis of improved productivity 
More detailed beneﬁts of the concept are that it:
     - indicates the status of work ability and need for promotion 
     - is an early indicator of risks of work disability and early exit 
     - initiates preventive actions 
     - evaluates the effects of actions 
     - is a validated method for Occupational Health Services and for health 
promotion 
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     - initiates the discussion about ageing and work 
     - improves the awareness of human work ability 
     - improves the collaboration between employers and employees due 
to win-win possibilities 
     - can be used as base for cost-beneﬁt analysis 
The work ability concept should be taken as a resource for the enter-
prises and work organizations.
It brings together the needs of employers and employees, likewise 
the needs to prolong the work careers of older workers. Promotion of 
work ability is a cornerstone of age management, or generation manage-
ment. A life course approach emphasizes the needs and possibilities of 
different generations. A good exercise for the companies is to discover 
the generation-related issues in the work ability house-model. 
Future of Work Ability
It has been a long way from the WAI research to the Work Ability 
House Model. The future of work ability will cover the following 
measures and targets:
     - WA concept: The new house model can be utilized aligned across 
research, training, strategy and policy. 
     - WA concept: The new survey instruments of work ability can be 
used for the identiﬁcation of problems and targets for improvements, 
evaluation of effects of interventions across all components of the 
model. 
     - WA concept: Work ability networks are needed in national, regional 
and global levels.
     - WAI: Long-term effects on the Third Age should be studied
     - WAI: National surveys as a sound foundation for databanks 
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     - WAI: Establishment of national data banks and international co-
operation 
     - WAI in OHS: Use as an instrument for dialogue for the health and 
well-being of individual employees 
     - WAI in business: Tool for promoting, training, coaching and consult-
ing
     - WA and WAI:  Establishment of pre- and post doc programs in 
universities
     - WA and WAI:  Developing curricula for occupational gerontology 
in universities
Towards a better and longer work life – role of work ability?
The work ability concept provides a comprehensive and evi-
dence based concept for better and longer work life. Based on sus-
tainable balance between work and human resources, the concept 
gives dimensions for actions, which should be then identiﬁed through 
separate survey over the ﬂoors of the work ability house together 
with the dimensions outside the workplace. There are, however, 
overarching reforms needed in the modern work life:  
     - Attitudes towards ageing must be changed (attitudinal reform)
     - The awareness level of managers and supervisors in age-related issues 
needs to be improved (management reform)
     - Better age and life course adjusted, more ﬂexible working life is needed 
(work life reform)
     - Health services should better meet the increasing needs of older 
workers (reform of occupational health services)
     - Improvement of horizontal and vertical co-operation and networking 
between the key actors is needed (co-operational reform)
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Better and longer work life can be realized only through better age-
awareness among workplace actors, which gives room for changing 
the attitudes to age. Managers and supervisors are the key persons to 
improve the age-friendly work life. The workplace is the most important 
platform for better and longer work life. Promotion of work ability 
and occupational well-being is the validated process for win-win results 
– both the employer and employees will be winners and our welfare 
state model will be secured (13).
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Planning for an Ageing Workforce
Taylor P
Monash University, Victoria, Australia
Abstract
Population ageing has caused policymakers to rethink working lives. 
Out has gone the supposedly anachronistic notion of early retirement, 
to be replaced by ‘active’ or ‘productive’ ageing, economic activity being 
one obvious corollary here. But how is this new policy objective be-
ing realized and does this conﬂict with the wider objective of tackling 
issues of ageism in the labour market. Are the tools being adopted by 
policymakers under the auspicious of promoting a longer work life 
potentially at odds with wider efforts to reduce age barriers?
This chapter has three aims. First, to examine changes in work 
and retirement against a background of population ageing. Second, to 
review the status of policymaking concerned with age and employment 
and how this needs to be adapted to align with the needs of different 
individuals and societies. Third, to consider trends in the employment 
of older workers, how policymakers are envisioning a ﬂexible end to 
working life and the prospects of success.
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A brief recent history of older workers
It is important to place the present situation of older workers in some 
context. A policy development since the late 1990s has been the idea 
of prolonging working lives, presented as a means of reducing pres-
sures on social welfare systems. This contrasts with previous approaches 
which focused on the supposed need to remove older workers from the 
labour market, a response to high unemployment, particularly among 
young people. In the 1980s and 1990s the restructuring of industri-
alised economies was accompanied by a dramatic fall in labour force 
participation rates among older workers. 
Early retirement has cast a long shadow over the employment of 
older workers, being both the cause and consequence of age discrimi-
nation in the labour market. Research has consistently demonstrated 
that older workers are severely disadvantaged in the labour markets of 
the industrialised economies. Their position is summarised in a review 
of OECD countries:
     - Labour market mobility in terms of new hires is lower for older 
workers.
     - Although rates of job loss are similar for younger and older workers, 
the latter are more prone long-term unemployment.
     - A shift to economic inactivity is generally permanent across older age 
groups (2).
On the other hand, important changes appear to be underway. As Table 1 
shows, among older men, after decades of increasingly early labour market 
withdrawal, employment rates have been on the increase. The changing 
situation for women is clouded by a cohort effect of increasing participa-
tion generally, but there is evidence that older women, as with their male 
counterparts, were affected by early exit. What these ﬁgures tell us is that 
older workers’ prospects may be improving. However, it is important 
to note that employment rates for older people are far below those for 
other age groups and are only just returning to levels last seen in the late 
1970s. Thus, substantial labour market age barriers may be persistent. 
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Towards ‘active ageing’
There is an emerging consensus around the notion of ‘active ageing’, 
deﬁned by the WHO (6) as ‘the process of optimizing opportunities for 
health, participation and security in order to enhance quality of life as 
people age’. According to the OECD (1), such an approach requires:
     - an emphasis on prevention, making policy interventions at an earlier 
life stage, reducing the need for later remedial action
     - actions that are less fragmented and that are concentrated at critical 
transition points in life
     - and enabling less constrained choices and greater responsibility at the 
level of individuals.
Alongside the promotional efforts of the OECD and WHO, national 
governments have been busy attempting to reverse the trend towards 
early retirement, instituting various policy reforms and measures. Out 
have gone measures aimed at facilitating the withdrawal of older work-
ers. Many industrialised nations, worried about the cost of rapidly 
ageing populations, now support the labour market reintegration of 
older workers. Concerns about labour supply have also featured in the 
policy discourse, although the recent global recession has dampened 
these for now. These new policies often recognise that older workers 
face a range of barriers, such as a lack of job readiness (e.g. skills cur-
rency and low self-esteem), particularly the many who have been out 
of work for extended periods, and negative attitudes among employers. 
Measures taken have included the following:
     - Closure of or limits on use of early retirement pathways
     - Increasing retirement ages
     - ‘Active’ labour market measures
     - Age awareness raising among employers
     - Incentive schemes for employers to hire older workers
     - Rewards for pension deferral or taking a job
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     - Ending mandatory retirement
     - A more ﬂexible approach to retirement in the form of measures to 
promote gradual retirement.
However, evidence on the success of the various measures suggests that 
efforts to date have not been entirely successful (2). For instance:
     - Ending mandatory retirement appears not to have been effective.
     - Gradual retirement schemes appear to have had limited inﬂuence, 
although it is early days in terms of evaluation. 
     - Gradual retirement schemes may have encouraged early retirement, 
albeit on a part-time basis.
     - It has proved difﬁcult to change the behaviour of employers.
     - There is evidence of creaming, deadweight effects and of occupational 
downshifting in ‘active’ labour market programs.
This nascent culture of policymaking in favour of older workers’ em-
ployment is seeking to undo decades of measures with the opposite 
intent. It is by no means clear that they did have this effect, but it can 
be assumed that such policies did not engender a positive attitude 
among industry, perhaps conﬁrming pre-existing attitudes concerning 
the capabilities and competences of older workers. The consequence 
may have been a legacy of disinterest or even hostility to notions of 
hiring and retaining older labour. Meanwhile, this fresh start is being 
handicapped by a lack of clear understanding and articulation of the 
barriers facing older people. What has emerged in policy terms is a 
fragmented, gradualist, approach, often contradictory in the messages 
it sends and frequently at odds with the day-to-day realities of older 
people’s lives (5). Critically, by emphasising the disadvantaged status 
of ‘older people’, policy may have simultaneously undermined their 
prospects, a paradox that seems to have gone largely unnoticed. The 
next section aims to illustrate these points.
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Flexi-insecurity and the paradox of ageist older worker 
policymaking
Recently, campaigners, commentators and policymakers have been 
united in promoting a new, similar, vision of the end of working life. 
A remarkable consensus has emerged around the notion of working 
later and its supposed beneﬁts for older people. Early retirement has 
been roundly criticised for its high social and economic costs.
As part of the new rhetoric surrounding the inclusion of old-
er people in the labour force ‘gradual retirement’ has been strongly 
promoted, offering it is argued, beneﬁts to governments, employers 
and older people themselves as workers gradually withdraw from the 
workforce via part-time work rather than exit permanently and all at 
once. This approach has received scant criticism, but unfortunately the 
rhetoric belies the reality. There is certainly evidence that older workers 
are willing to work on if they can reduce or work ﬂexible hours. But 
frequently it seems, the ﬂexible jobs older workers take up are unwanted. 
Data are suggestive of signiﬁcant constraints on older workers’ choices, 
with many trapped in involuntary part-time working. This is exempli-
ﬁed by ﬁgures 1 and 2, which report data from the USA concerning 
involuntary part-time working by age. It can be seen that  this affects a 
signiﬁcant proportion of the workforce. Levels rose sharply during the 
recessions of the 1980s and 1990s and then rose again as the economy 
deteriorated in 2008. As can be seen, older workers were not excluded 
from this trend. From this perspective, ‘gradual retirement’ takes on 
quite a different meaning from that of a voluntary, gradual withdrawal 
from the labour market.
Flexibility may indeed beneﬁt some, but for others a gradual 
switch from work to non-work is not an option, for instance, those 
with near-empty pension funds. A singular public policy position of 
one-way transitions from full-time to part-time work and on to retire-
ment is simplistic, perhaps partly drawing on ageist assumptions about 
older people’s needs and desires. It may play directly into stereotypes of 
ageing as inevitably being about decline and disengagement. It clearly 
   |  29  |
Figure 1.Involuntary part-time working by age for males
Source: Bureau of Labour Statistics
Figure 2. Involuntary part-time working by age for females
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ignores the needs of those older people who are forced into jobs that 
do not meet their requirements and which may undermine their future 
prospects, raising serious questions about the prospects of ‘active ageing’ 
for this group. ‘Active’, in what sense?
Other well-meaning efforts to re-integrate older workers may only 
serve to entrench ageism in the labour market.  For instance, recently 
in Australia, during the General Election campaign, the Coalition (op-
position parties) announced that if elected to government it would offer 
a ﬁnancial incentive to employers who recruit and retain older workers 
for a minimum of six months. Under the scheme, an employer taking 
on a worker aged over 50 who was on a pension or other government 
beneﬁt would receive a lump-sum payment of $3250 at the end of six 
months’ employment. On the surface, this seems like a good deal for 
mature age workers having difﬁculty ﬁnding jobs. Unfortunately, the 
evidence tells us otherwise.
It does not seem that we necessarily help older workers by devising 
speciﬁc schemes for them. The evidence tells us that chronological age 
is of limited value in determining the employment-related needs of an 
individual as what characterizes older people are their differences, not 
their similarities. As we age, we diverge on a whole range of psycho-
logical, physiological, economic and social factors. Deﬁnitions such 
as ‘older worker’ are, therefore, an arbitrary shorthand, a poor basis 
for devising public policy. Campaign groups have frequently argued 
for special schemes for unemployed older workers, but it is usually 
difﬁcult to see much in these that would not be equally applicable 
to people of all ages. This also raises questions about whether ‘older’ 
workers would, anyway, beneﬁt from being separated from ‘younger’ 
ones and presumably, vice-versa. This issue seems to have been largely 
ignored in the literature.
Further, public programs that use age as a selection criterion may 
send the wrong message to both employers and older workers. Offer-
ing a ﬁnancial incentive to employers who recruit older workers is not 
a new idea. Similar programs have been tried, with limited success in 
a number of countries. Employers have not taken up the incentives 
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offered to any substantial degree. Unfortunately the signal sent is that 
mature age workers have such work-limiting issues that the only way 
they can be employed is if the government steps in and pays someone 
to do it. This may lead to a loss of self-esteem and internalised age-
ism on the part of older people. For employers, such a message may 
only serve to conﬁrm existing prejudices rather than encourage them 
to take a fresh look at older labour. The evidence is that ﬁnding will-
ing employers is often difﬁcult, except in the case of ‘younger’ older 
workers and those who are most qualiﬁed, who would be more likely 
to have found a job anyway. Often, jobs do not last after an incentive 
scheme ends. On the other hand, there is some evidence that incen-
tives paid directly to the worker may encourage job take-up. However, 
such jobs are often at the lower pay and skill ends of the spectrum and 
seem not to help jobless older workers back on to the career ladder in 
the long-term (3, 4, 5).
On top of such concerns, narrow economic imperatives also seem 
to be over-riding wider social ones in the minds of policymakers as 
they have formulated policies on age and work. How, for instance, 
older women will balance work and care for older relatives has barely 
featured yet in the public discourse. But this will be a critical issue in 
years ahead.
In summary, a new set of policies are emerging which seek to reverse 
the trend towards early exit which has characterised the experiences of 
older workers in many of the industrialised nations for more than a 
quarter of a century. However, this new approach is equally deﬁcient 
in a number of ways. The instruments being adopted or proposed 
often seem to fall short in terms of their functionality and the new 
language of inclusivity is strongly at odds with the actual experiences 
of many older workers. While this does not point to the futility of such 
policymaking, it does suggest that there is a need for a fundamental 
re-think of approach.
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Concluding comments
New policies to integrate older workers have placed them at the fore-
front of efforts to engender ﬂexibility in the labour market. However, 
recent policymaking has had a singular focus on prolonging careers, 
ignoring the context of older workers’ lives. Thus, some versions of this 
ﬂexibility may not be in the best interests of an older person. Narrow 
economic imperatives are also overriding wider social ones such as the 
work/care nexus. Neglect of such scenarios risks exposing older people to 
the now familiar problem of diminishing opportunities and increasing 
constraints and with them, reduced prospects for ‘active ageing’.
A new approach is required that is cognisant of the heterogeneity 
of older workers and that policy failure is a likely scenario if remedial 
approaches are favoured over more substantial ones that seek to at-
tend in a timely fashion to deﬁciencies that emerge over the course of 
a working life. Thus, effective public policies for older workers will be 
based on the following related principles:
A realistic stance on older workers’ employment – An extension 
to working life depends on a range of individual, organisational, eco-
nomic and societal factors and while this may be achievable for some, 
prospects for others might be remote. Barely conceivable until recently, 
suddenly society is demanding that older people and business unlearn 
decades of entrenched attitudes and behaviour. The construction of 
old age is undergoing refurbishment. This is a long-term project. It 
is not a surprise therefore, that institutional change does not always 
match societal expectations. While each catches up with the other, 
older workers should not be disadvantaged.
Integrated and strategic policymaking – There is a need for a 
matrix of public policies which respond adequately to the heterogene-
ity of older people’s lives. Schemes speciﬁcally for ‘older workers’ risk 
deepening age prejudice and institutionalising age discrimination. The 
particular problems confronting them should be acknowledged in 
terms of service provision, but attention should be paid to the delivery 
of such services in order to avoid problems of stigmatisation. Targets 
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might be set for the recruitment of older workers on to particular labour 
market programs, but there is no requirement for the establishment 
of speciﬁc schemes to support them. These are, by their very nature, 
ageist, and can further erode self-conﬁdence by categorising people as 
‘difﬁcult to employ’.
Preventative – A shift to a life course approach, emphasising long-
term measures, preparing for tomorrow’s older workers is required. 
Today’s older workers should not be neglected but a long-term ap-
proach is required which prepares people to remain competitive in 
the labour market over a career. Remedial actions, by contrast, will 
always be deﬁcient.
Above all, there is a need for much greater reﬂection on how 
public policies which purport to assist older workers are devised and 
implemented. Efforts to prolong work lives, while obviously promoted 
as having the opposite intent, may be ageist in practice and may even 
entrench yet further age barriers in the labour market. This is as much 
a failure of the current discourse surrounding older workers as it is the 
process of policymaking itself. It is incumbent on scholars and those 
lobbying on behalf of older workers to improve the quality of the dia-
logue with policymakers if a more robust approach is to emerge.
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Occupational Gerontology
Goedhard WJA
 
The Netherlands Foundation of Occupational Health & Aging, 
Middelburg, The Netherlands
Introduction
The International Committee of Occupational Health (ICOH) scien-
tiﬁc committee “Aging and Work” that was raised in 1989 articulated 
as one of its main objectives to bridge the gap between occupational 
health and gerontology (1). Knowledge about changes in the organ-
isms of active workers in relation to the aging process is instrumental 
in good occupational health practice. During the 1990s the committee 
organized several workshops and conferences but contributions from 
gerontology studies were few. 
It is well known that several physiological functions decrease with 
advancing age (2). This decrease may affect the functional capability of 
a worker and retirement from professional activities is generally accepted 
beyond a certain age, e.g. the age of 65 years. An optimal retirement 
age, however, has not been settled for most professions. Since the 1990s 
in most industrial countries aging of the population has been observed 
as a general phenomenon due to decreased birth rates and increased 
life expectancy.  Policies are developed in many countries to encour-
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age workers to continue working until the age of 65 and even beyond 
that age. At a conference on aging and work organized in Kitakyushu 
(Japan) in September 2001, the concept of occupational gerontology 
was launched (3). The main question is: “do work exposures affect 
the rate of aging of employees?” To answer this question knowledge 
about the rate of aging is necessary. Unfortunately a true biomarker of 
the rate of aging is lacking. However, since the implementation of the 
Work Ability Index (WAI) by the Finnish Institute of Occupational 
Health in the 1980s a useful instrument to monitor aging employees 
is available.
Results of studies with the WAI.
Tables 1 and 2 present the average results of two studies with the WAI 
in the Netherlands.
Table 1. Decline in work ability in 504 municipal workers. 
Age group Mean WAI score Standard dev.
30-40 yrs 44.0 4.1
50-60 yrs 40.9 5.7 
Table 2. Decline in work ability in 384 industrial workers.
Age group (mean age) Mean WAI score Standard dev.
(1) (26.3 ± 2.0) 44.4 3.5
(2) (54.0 ± 3.0) 40.3 5.8
From the data in Table 1 a decline in mean WAI of 3.1 points in about 
20 years can be concluded. From the data presented in Table 2 a decrease 
of 4.1 points in 28 years is observed. The general conclusion therefore 
can be drawn that the average decline in WAI is about 1.5 WAI points 
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per decade. This is considerably less than the decline in physiological 
functions, which is usually about 1% per year (2).
Toward an optimal age of retirement
In most countries the retirement age is based on political and economic 
decisions made in the past. With the present need to encourage older 
employees to stay in the workforce beyond the traditional retirement 
age of 65 there will be a growing need to determine the optimal age 
of retirement for individual workers in different professions. The WAI 
may be a useful instrument in the process of monitoring the possible 
decline in work ability of an older employee. 
Work life expectancy
The WAI score, if measured periodically, can be used to determine the 
time a worker can continue his (or her) professional activities. This 
time could be indicated as “work life expectancy” (WLE). To deter-
mine WLE knowledge about the average decline of WAI over time is 
necessary. From studies with the WAI in the Netherlands the following 
regression model was obtained (4):
 Equation 1) WAI = 48.4 – 0.16 x age.
This equation will be used in this publication as a benchmark of the 
WAI score.
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Estimate of work life expectancy
Suppose we want to estimate WLE of a 50-year-old employee. Based 
on equation 1 a WAI score of 40.4 is expected. Suppose the observed 
WAI score is 42 it can be reasoned that this employee is functionally 
younger than his calendar age.
Another important variable is healthy life expectancy  (HLE). 
HLE is a statistically variable that shows an increasing tendency over 
the last few decades (4). Using equation 1, WLE can then be assessed 
as follows:
 Equation 2) WLE = HLE + [WAI (obs) – WAI (exp.)]/0.16
Using earlier observations of HLE (5) HLE of a 50-year-old employee 
is 20 years.
Using equation 2 the following calculation can be made:
 WLE = 20 + [42.0 - 40.4]/0.16 = 20 + 10 = 30 years; this would 
indicate that the 50-year-old employee might be able to continue 
working until the age of 80 years. WAI should, of course, have to 
be closely monitored periodically during the remainder of his active 
work life.
Toward a higher pension age
In many countries especially in the EU there are on-going discussions to 
raize the mandatory retirement age from 65 to 66 or even to 67 years. 
To examine whether this will be feasible in the future, the WAI could 
play an important role. Again, if a 50-year-old employee is used as an 
example, his remaining work life will then have to be 1 –17 years. The 
question then is: What should his WAI score at 50 years be?
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Using Equations. 1 and 2:
 [WAI (obs.) – WAI (exp)] /0.16 = WLE – HLE = 17 – 20 = -3.0
 [WAI (obs.) – 40.8] / 0.16 = -3.0
Thus, WAI (obs.) should be: 39.9. This is considerably more than the 
limit of 38 points that is usually estimated as  moderate and used as 
an incentive to improve work ability.
Work stress and aging
Exposure to a work environment usually involves exposure to work 
stresses. Such stresses may, of course, differ considerably in different 
professions. A major aspect of work stress is the question whether work 
stress may affect the rate of aging of an individual. An important ﬁnd-
ing about work stress in relation to aging was published in 2004 (5). 
The study involved healthy women  (average age 38 years), who were 
caregivers to children with chronic illnesses, which was considered a 
considerable stress and perceived as stress in comparison with age-
matched women with healthy children. The authors examined the pos-
sible effects of the perceived stress on the telomere length of peripheral 
mononuclear blood cells. Evidence was provided showing that chronic 
stress is associated with shorter telomere length. Telomere length can 
be considered an indicator of a cell’s biological age. Telomere length 
declines during aging. The authors made calculations and concluded 
that the examined leukocytes of mothers under stress had aged 9–17 
additional years compared with the low stress group. In the study it 
was found that telomerase activity was also lower in the women with 
high stress. This study thus shows that environmental exposures may 
affect certain cellular biomarkers of aging, although the exact nature 
of the relationship is as yet unknown. The authors expressed as one 
of the conclusions of their study “the ﬁndings have implications for 
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understanding how, at the cellular level, stress may promote earlier 
onset of age-related diseases”. It is obvious that this conclusion is 
important in matters dealing with the maintenance of work ability of 
older workers.
Discussion
The concept of occupational gerontology may hopefully lead to a better 
understanding of age-associated biological changes of older employees. 
This will be useful in an era in which employees are asked to continue 
their professional activities to higher age limits than customary during 
the 20th century. This implies new challenges for occupational health 
physicians. Research on aging workers has to be intensiﬁed. Important 
research topics will be:
   1. Do adverse work exposures affect the rate of aging?
   2. Does work stress affect the rate of aging and possibly decrease life 
expectancy?
   3. Are workers exposed to heavy job demands (physically or mentally) 
entitled to early retirement?
In the above-mentioned items the WAI may play an important role. 
It seems obvious that the key importance of the WAI is found in the 
periodic assessment of the WAI score. From successive observations 
over time a clear picture can be obtained about the decline of work 
ability. The challenge will be to assemble databases of WAI scores of 
workers in different professions. The Finnish study with WAI that 
started in 1981 has already produced valuable longitudinal WAI data 
on many workers. The observations cover a period of more than 25 
years. This database can therefore serve as an important database to 
study the longitudinal changes in work ability. From a publication (6) 
based on these data it can be concluded that blue-collar workers tend 
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to have lower WAI scores than white-collar workers of comparable age 
groups (see Figure 1). 
Figure 1. Average decline of work ability of different groups of worker. 
Analysis based on data presented in a publication by Ilmarinen, J. et al.(8). 
Horizontal axis: calendar age. Vertical axis mean WAI score. Two groups 
of workers are distinguished: 1. those with physically demanding jobs (blue-
collar workers); 2. those with mentally demanding jobs (white-collar workers). 
The calculated regression lines differ signiﬁ cantly suggesting that the decline 
in the work ability of blue-collar workers is greater than the decline in the 
work ability of white-collar workers.
Work stress and aging
As mentioned earlier, there are indications that work stress may have 
adverse effects on the aging process and subsequently on the develop-
ment of chronic age-associated diseases. The exact nature of the process 
(through which mechanism can perceived stress affect a fundamental 
aspect of the aging process, i.e. affecting telomere length) is still un-
known (9).
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With so many interesting research questions to be answered oc-
cupational health in general and the study of the relationship between 
aging and work will be of great interest for several years to come. I am 
convinced that occupational gerontology may serve as a useful ﬁeld of 
research that can bridge the gaps between occupational health and the 
aging process of active workers.
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Abstract
Australian studies have used the WAI over the last ten years as the issues 
of sustainability of health and welfare systems, contracting labour supply 
and early exit have become issues of interest for researchers. A commonality 
amongst these applications is an extremely high mean work ability score in 
conjunction with negative skew in the distribution of WAI scores. This study 
assesses of the psychometric properties of the WAI. Overall, the results of this 
study interpreted as providing a level of support for the proposition that 
there is a consistent pattern of responding when the WAI is administered 
to Australian respondents.
Key words: Psychometric properties, Distributional characteristic, 
Australia, WAI.
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Introduction
Several studies have used the WAI in Australia over the last ten years as 
the issues of sustainability of health and welfare systems, contracting 
labour supply and early exit have become issues of substantial interest 
for researchers. These studies have used the WAI as a component of 
their studies for varying purposes, for example, to compare the predic-
tive power of different indicators of retirement intentions, to assess the 
inﬂuence of organisational values on work ability and to investigate 
the age related factors that affect injury proneness and work ability. An 
interesting commonality among some of the applications of the WAI 
in Australia is an extremely high mean work ability score (1); (2); (3); 
(4). This has been observed in conjunction with negative skew in the 
distribution of WAI scores. The study populations across the various 
research programs have been diverse, from both the public and private 
sector, locations across the country, from industries as distinct as open-
cut mining to international freight companies (1); (2); (3); (4). In these 
studies samples have ranged in size from 109 participants to over 1800. 
This WAI ﬁnding for Australians, though currently somewhere short of 
being a certainty, provides an interesting initial indication of something 
different about Australian respondents. This consistent ﬁnding across 
a number of studies is unlike ﬁndings across the vast history of valida-
tion and assessment of the WAI in Europe. The presence of persistent 
and strong skew in WAI total scores in Finnish studies developing and 
administering the WAI has not been reported. Equally, the application 
of various statistical analyses to WAI total scores, particularly in the as-
sessment of the longest running longitudinal study using the WAI (5), 
would suggest that the assumptions of these techniques, for example 
distribution normality, were surely met.
The search for explanations for this ﬁnding would be premature 
at this stage. The cited research programs that have uncovered the 
potential of inﬂated WAI scores across its distribution do provide the 
basis for an argument for a general expectation in the application of the 
WAI. In order to establish a dialogue regarding this issue, researchers 
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who had administered the WAI were invited to pool their data. The 
result was a databank of six independent studies using the WAI. Due 
to privacy limitations and other factors, not all Australian studies using 
the WAI were included in the databank though the number of studies 
not included is fewer than of those that were included.
This paper investigates the characteristics of the WAI when applied 
to Australian respondents and takes an exploratory approach to the 
assessment of any pattern in responding that is consistent across the six 
independent studies. This study represents an initial step in the assess-
ment of the psychometric properties of the WAI when administered 
to Australian respondents. At this early stage of the development of a 
national databank of WAI scores, questions exist regarding the extent 
that the six studies that are included represent the wider Australian 
population. As such, analyses have been limited to an assessment of 
the comparability of results across the six studies.
Methodology
The databank of pencil and paper responses to the WAI was estab-
lished from six independent studies undertaken between 2006 and 
2009. Participants of these studies were located predominantly across 
the eastern states of Australia and were drawn from various industry 
sectors, including; manufacturing, freight and logistics, tertiary educa-
tion, local government and the automotive industry. The total sample 
included 2,900 participants. Total WAI scores from all six studies were 
not calculable as four of the studies omitted elements of the WAI from 
their selected measures. In one case, space constraints dictated the omis-
sion of the lengthy item 3, which lists fourteen illness categories from 
the International Classiﬁcation of Diseases, Revision 10, Australian 
Modiﬁcation (6). The remaining studies used only certain items from 
the WAI because of both space limitations and concerns regarding the 
validity of the psychological wellbeing items in the WAI in comparison 
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to the widely validated alternatives such as the Kessler 10 (7). Given in 
Table 1 below is the breakdown of elements of the WAI used in each 
of the six studies and the sample size of each.
Table 1. Elements of the WAI included across the six studies.
n Item 1
Item 
2
Item 
3
Item 
4
Item 
5
Item 
6
Item 
7
Total 
WAI 
Score
Study 1 332 x x x x x x
Study 2 128 x x x x x
Study 3 109 x x x
Study 4 306 x x
Study 5 338 x x x x x x x x
Study 6 1687 x x x x x x x x
           Total 
           responses 2900 2485 1913 2485 2594 2900 2245 1913
The analysis outlined in this paper can be considered overall as two 
related analyses. First, the two studies that have the total WAI score 
are compared then, each item is individually assessed in terms of the 
comparability of results from each of the studies. The WAI total scores 
were assessed through visual inspection of the distribution, descriptive 
statistics including measures of central tendency and skew and kurtosis. 
Also, a signiﬁcance test for mean differences in WAI total scores was 
applied. Moving to the individual assessment of the items of the WAI, 
the analysis approach was determined by the nature of the response 
options used. Item 6 of the WAI is scored on a three-point response 
scale and its assessment was limited to a description of the distribu-
tion. Items 3 and 7 are scored on a four-point response scale and were 
treated as continuous variables. Although the practice of considering 
response scales, for example Likert type response scales, as continuous 
variables is commonplace, it is generally accepted that doing so with 
fewer than ﬁve response options can be problematic. This is commonly 
highlighted using Pearson’s r as it has been shown that correlations are 
underestimated as response options reduce particularly below ﬁve (8). 
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As such, the analysis applied in this case can be considered to be indica-
tive rather than deﬁnitive. Considering these variables as continuous 
allowed the application of various analysis techniques including; visual 
inspection of the distribution, descriptive statistics including measures 
of central tendency, skew and kurtosis. The remaining items were as-
sessed in a similar fashion.
The limited scope of this series of analyses was applied primarily to 
begin the process of a full assessment of the psychometric properties of 
the WAI when administered to Australian respondents. Further analysis 
will undoubtedly be required to draw ﬁrm conclusions regarding this 
issue. An important preceding step in this process is exploratory study 
that builds a sound argument for the focus of research attention in this 
area. In light of the unexpected and anecdotally comparable ﬁndings 
from independent researchers in Australia using the WAI and the po-
tential value of the work ability concept the present analysis appears 
justiﬁed. In the following discussion, each item of the WAI is discussed 
in turn, taking those items with the largest negative skew ﬁrst. 
Results
Presented in Table 1 are the proportions of respondents from studies 5 
and 6 that fall into the four categorisations of WAI total scores. Notable 
here is how these proportions force a departure from the intended pur-
pose of the WAI. The scoring categories were initially conceptualised to 
reﬂect the rate of work disability throughout the Finnish population. 
Hence it is expected that approximately 15% of respondents would 
fall into the ‘poor work ability’ category when applied to a Finnish 
sample. This could be expected to be marginally lower in Australia 
with approximately 10% of the population operating in the labour 
force while having some restriction in their core activities (including 
employment)(9). It is evident from Table 2 that the WAI total score 
does not reﬂect this population characteristic when administered to 
Australian respondents.
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Table 2. Proportion of participants in studies 5 & 6 in WAI total score cat-
egories.
WAI category n %
Excellent 854 44.6
Good 719 37.6
Moderate 262 13.7
Poor 78 4.1
Total 1913 100
Distribution of WAI scores from studies 5 & 6
As presented in Figure 1 and Figure 2 there is an obvious similarity 
between the distribution, mean and standard deviation of total WAI 
scores for studies 5 and 6. WAI scores from study 5 were highly skewed 
(Skewness = -1.2) and truncated (Kurtosis = 1.9). Study 6 demonstrated 
a similar though more extreme pattern of skewness and kurtosis (Skew-
ness = -1.3, Kurtosis = 2.4). Notably, the mean score for each of these 
studies was high, falling into the ‘good work ability’ category, though 
distinct by approximately 1.5 points. An independent samples t-test 
elucidated that study 6 had a statistically signiﬁcant higher mean WAI 
score than study 5 (t (430.8) = 4.3, p < 0.001). The median, a useful 
measure of central tendency when describing skewed data, of study 6 
(Median = 43.5) was less than one point higher than study 5 (Median 
= 42.8). For both of these studies, more than 40% of respondents fell 
into the ‘excellent work ability’ category while less than 4% fell into the 
‘poor work ability’ category. The WAI demonstrate adequate reliability 
according to Chronbach’s alpha (.65). It is suggested that these results 
provide mixed support for the proposition that Australian respondents 
ubiquitously convey positive assessments of work ability. To suggest 
unequivocal support for this idea, no differences should have been de-
tected. However, minor differences in variance and measures of central 
tendency were evidenced between study 5 and 6, while the distribution 
of total WAI score, in terms of both the graphical representation and 
the statistical assessment of its shape described the same stacking of 
scores at the top of the range.
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Figure 1. Distribution of WAI total score for study 5.
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Figure 2. Distribution of total WAI scores for study 6.
Comparison of WAI items
To investigate the existence of communalities among responses to the 
WAI with Australian respondents, each of the items were reviewed in 
turn. Item 3, which captures the number of illnesses that respondents 
have been diagnosed with or treated for is discussed ﬁ rst as it was only 
administered in two of the six studies. The remaining items are discussed 
in order of complexity of comparison, i.e. the number of studies that 
administered the item. 
Taking item 3 ﬁ rst, which is scored on a four-point scale has 
been treated as a continuous variable. Looking at measures of central 
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tendency, minor differences between study 5 and 6 were elucidated. 
An independent samples t-test indicated that the item 3 mean score 
for study 6 (Mean = 5.4, Standard Deviation = 1.8) was signiﬁcantly 
higher than that of study 5 (Mean = 4.4, Standard Deviation = 2.1; t 
(443.7) = -8.1, p < 0.001). For both studies a ceiling effect was evident 
with this item though it was more extreme in study 6 in which more 
than half the sample scored the maximum for this item. One third of 
respondents in study 5 also scored the maximum. It appears plausible 
that these proportions of respondents may in fact have no diagnosed 
illness, thus warranting the ceiling effect in these data. It is suggested 
that the results of this item are clearly distinct for these two studies 
and provides an argument for considering the samples as being drawn 
from unique populations. 
Moving to item 7, it is again noted that this item with a four-point 
response scale was treated as a continuous variable. In the WAI, this 
item captures the psychological wellbeing aspect of work ability. Pre-
sented in Table 3 are the distributions of item 7 scores across the three 
studies that administered this element of the WAI. Importantly, there 
are clear similarities in the distribution of responses to this item across 
the three studies. For example, in all three studies, more than 90% of 
respondents were in the top two response options. Although the greatest 
mean difference in item 7 scores between studies was .01, a univariate 
analysis of variance indicated that a statistically signiﬁcant difference 
in the mean score for item 7 was present between the three studies (F 
(2, 2269) = 3.3, p < 0.05). Study 5 (Mean = 3.5, Standard Deviation 
= 0.5), in this case, had a signiﬁcantly larger mean score than study 6 
(Mean = 3.4, Standard Deviation = 0.6) but not study 1 (Mean = 3.4, 
Standard Deviation = 0.5) according to post hoc comparison (Dunnett’s 
T3, p = 0.03). This ﬁnding is questionable as it is likely an artefact 
of unequal sample sizes, the result is not statistically signiﬁcant when 
the Bonferroni correction is applied (10) and is of such a magnitude 
to be of little practical importance. It is concluded that the responses 
to item 7 of the WAI demonstrate a degree of consistency across the 
three studies in which this item was administered.
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Table 3. Distribution of scores on item 7 for studies 1, 5 & 6.
Item 7 score
Study 1 Study 5 Study 6
n % n % n %
1 0 0 0 0 14 0.9
2 13 3.9 10 3 128 8
3 143 43.1 118 34.9 512 32
4 176 53 210 62.1 945 59.1
Item 2 reﬂects respondents´ perceived ability to meet the mental and 
physical demands of their work. Four of the studies in the WAI data-
bank administered this item. Across the four studies, the mean score 
for item 2 of the WAI ranged from 8.4 to 9.0 as presented in Table 4. A 
univariate analysis of variance detected a signiﬁcant difference amongst 
the means for this item across four studies (F (3, 2394) = 31.4, p < 
0.001). Post hoc comparisons suggested that study 1 had a signiﬁcant 
lower mean score than studies 5 and 6 when the Bonferroni correc-
tion is applied (Dunnett’s T3, p < 0.001). This result is likely to be an 
artefact of unequal sample sizes or differences in the extent of skew in 
responses and the practical implications of this difference is difﬁcult 
to ascertain, hence it may be more useful to consider the median for 
these studies. This measure of central tendency does not demonstrate 
vast differences (1.1 being the largest difference) but may indicate more 
skewed distributions for these studies. This proposition is supported by 
skewness statistics for studies 5 and 6 which both had severe negative 
skew compared to study 1. It is important to note that while all four 
studies indicated the presence of negative skew in responses to item 2, 
the extent of this skew was not identical. These results are interpreted 
as providing mixed support for the proposition that the sample of the 
studies in the WAI data bank were drawn from the same population. 
It is suggested that if the same extent of skewness and identical results 
for measures of central tendency would have indicated unequivocal 
support for considering responses in the data bank to be representative 
of all Australian respondents. 
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Table 4. Means, Medians and Standard Deviations for item 2 across 
studies1, 2, 5 and 6.
Study 1 Study 2 Study 5 Study 6
Study 1
Mean 8.4 8.6 9.0 8.9
Standard Deviation 0.1 1.5 1.2 1.3
Median 8.3 8.5 9.0 9.5
The next item of the WAI to be considered is item 4. This item reﬂects 
the extent to which illness or injury affects the respondent’s ability to 
do their work. Table 5 presents the distribution of responses to item 
4 across the four relevant studies. It is evident from this table that the 
vast majority of respondents reported that injury and illness did not 
hinder their ability to do their work. This result is expected when 
the highly negatively skewed responses to item 3 are considered. A 
univariate analysis of variance indicated that a signiﬁcant difference 
in the mean scores for item 4 existed between these studies though 
the difference range was 0.1 to 0.3 (F (3, 2377) = 9.19, p < 0.001). 
Post hoc comparisons indicated that study 1 (Mean = 5.6, Standard 
Deviation = 0.8) had a signiﬁcantly larger mean than studies 5 (Mean 
= 5.2, Standard Deviation = 1.13) and 6 (Mean = 5.5, Standard Devia-
tion = 0.8) (Dunnett’s T3 < 0.001). This result is statistically spurious 
as it is likely to be related to unequal sample sizes and discrepancies in 
the extent of skew in these datasets. As, again, it is suspected that the 
skew present in these datasets affected the assessment of the mean, the 
median of these data sets is compared. Interestingly, the median of the 
responses to this item is equal across all four datasets (Median = 6). It 
is concluded then that there exist strong similarities in the responses 
to this item across the dataset in this WAI databank. Of the measures 
applied, it was only the measures of skew and kurtosis that indicated a 
variation in the extent of the skew and truncation of the data, though 
all four studies scored beyond the critical values on these measures. 
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Table 5. Distribution of responses to item 4 across studies 1, 2, 5 and 6.
Item 4 score
Study 1 Study 2 Study 5 Study 6
n % n % n % n %
I am totally unable to work 3 0.9 1 1 3 0.9 3 0.2
I have had to reduce my 
hours of work 4 1.2 3 2.9 10 3 26 1.6
I often have to slow down 
my work pace or change 
the way I work
5 1.5 0 0 11 3.3 26 1.6
I sometimes have to slow 
down my work pace or 
change the way I work
21 6.3 16 15.4 57 16.9 160 10
I am able to do my job but 
my conditions cause some 
difﬁculties
40 12 14 13.5 37 10.9 154 9.6
I have no disease or those I 
have do not hinder work 259 78 70 67.3 220 65.1 1238 77
Item 5 assesses the amount of sick leave that respondents took in the 
previous year. This item was administered in ﬁve of the studies present 
in the data bank. Shown in Table 6 are the distributions of responses 
to item 5 across the ﬁve relevant studies. All studies excluding study 5 
had the highest proportion of respondents taking less than two weeks 
of total sick leave. Notably, respondents in study 5 were most likely to 
have taken no sick leave. When presented graphically, as in Figure 3 it 
is evident that there is variation amongst the proportion of respondents 
that endorsed the ‘none’ and ‘less than two weeks’ response options, 
however rates of endorsement are relatively homogenous for the other 
categories. Equally, in all studies, approximately 90% of respondents 
endorsed either the ‘none’ or ‘less than two weeks’ response options. 
This loading of scores at this end of the response range is reﬂected in 
the equality of the medians of all ﬁve of these studies. A univariate 
analysis of variance indicated that a signiﬁcant mean difference was 
present in the item 5 scores across the ﬁve studies (F (4, 2492) = 5.4, 
p < 0.001). Post hoc comparisons suggested that both studies 5 (Mean 
= 4.3, Standard Deviation = 0.9) and 6 (Mean = 4.3, Standard Devia-
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tion = 0.7) had signiﬁ cantly larger means than studies 1 (Mean = 4.1, 
Standard Deviation = 0.8) and 2 (Mean = 4.0, Standard Deviation = 0.6) 
(Dunnett’s T3 < 0.01). It is unclear whether this represents a substantive 
population difference or whether this result is due to unequal sample 
sizes in some cases and differences in the extent of skewness and kurtosis 
present in the datasets. It is suggested that these results provide partial 
support for the proposition that a pattern of responses to WAI items 
can be reasonably predictable with Australian respondents.
 
Table 6. Distribution of responses to item 4 across studies 1, 2, 3, 5 and 6.
Item 4 
score
Study 1 Study 2 Study 3 Study 5 Study 6
n % n % n % n % n %
More than 
3 months 4 1.2 1 0.8 0 0 9 2.7 14 0.9
Between 
1 and 3 
months 20 6 4 3.3 5 5.1 9 2.7 39 2.4
Between 
2 and 4 
weeks 22 6.6 8 6.5 7 7.1 22 6.5 90 5.6
Less than 
2 weeks 182 54.8 93 75.6 66 66.7 130 38.5 818 51
None 104 31.3 17 13.8 21 21.2 168 49.7 644 40.1
Figure 3. Distribution of responses (%) to item 5 across studies 1, 2, 3, 5 
and 6.
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Item 6 of the WAI asks respondents to assess the likelihood that they 
will be able to undertake their current work in two years’ time. This 
item was administered in all of the studies present in the data bank 
(Table 7). Compared with the analysis of items discussed in this paper, 
a more descriptive approach was adopted with item 6 as it affords only 
three response options. Overall, it is evident that the responses were 
heavily loaded toward the ‘very likely’ response option. Study 5 was 
the only study where this loading was not approximately 90 %. De-
spite some variation in the distribution of responses to this item, it is 
suggested that the pattern of responses across these studies bear strong 
resemblance to each other. When it is considered that study 5 adopted 
a speciﬁc focus on workers approaching retirement age, the differences 
in the distribution of responses to this item appear conceptually valid. 
With this conceptual link in mind, it is suggested that these results 
support the proposition that these studies capture the tendency for 
Australian respondents to consistently report positive estimations of 
their work ability.
Table 7. Distribution of item 6 (estimate of current work ability after 2 years) 
in 6 studies.
Item 6 
scores
Study 1 Study 2 Study 3 Study 4 Study 5 Study 6
n % n % n % n % n % n %
Unlikely 7 2.1 4 3.2 0 0 13 4.5 24 7.1 22 1.4
Not 
sure 36 10.8 6 4.8 13 12.6 13 4.5 48 14.2 127 7.9
Very 
likely 289 87.0 116 92.1 90 87.4 266 91.1 266 78.7 1462 90.8
Finally, item 1 asks respondents to rate their current work ability 
compared to their lifetime best. This item was administered in all of 
the studies in the databank. Presented graphically in Figure 4 is the 
distribution of responses to item 1 across the six studies present in the 
databank. Visual inspection of these distributions suggests that varia-
tions in the proportions in each of the ten response options across 
these studies exist. It is also evident that the majority of respondents 
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in each study scored seven or above for this item. Across the six stud-
ies, between 85 % and 94 % of respondents scored in this range. A 
univariate analysis of variance indicated that a signiﬁ cant difference 
in the mean response to item 1 across the six studies (F (5, 2800) = 
20.8, p < 0.001). Post hoc comparisons indicated that study 1 (Mean 
= 7.8, Standard Deviation = 1.5) had a signiﬁ cantly lower mean than 
studies 3 (Mean = 8.6, Standard Deviation = 1.5), 4 (Mean = 8.3, 
Standard Deviation = 1.3), 5 (Mean = 8.5, Standard Deviation = 1.3) 
and 6 (Mean = 8.5, Standard Deviation = 1.3) (Dunnett’s T3 < 0.001). 
Notably, the varying extent of skew and kurtosis and the presence of 
unequal sample sizes in the item 1 scores across these studies may be 
a more reasonable explanation for the signiﬁ cant result here than a 
substantive difference. The medians of these responses are somewhat 
divergent, ranging between 8 for study 1 and 9 for all other studies. 
It is suggested that these results provide some support for consider-
ing the studies included the databank as representing a homogenous 
single population that tends to report highly positive estimations of 
their work ability. Study 1, which was somewhat unique in terms of 
responses to item 1 may reﬂ ect a subset of this population whose spe-
ciﬁ c characteristics have not been considered thus far. The difference 
in these scores is not considered to be a critical delineating factor at 
this stage of analysis but warrants further attention.
Figure 4. Distribution of responses (%) to item across all six studies.
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Discussion
Overall, the results of the exploratory analysis described above are in-
terpreted as providing a level of support for the proposition that there 
is a consistent pattern of responding when the WAI is administered 
to Australian respondents. Despite the presence of variation in the 
distributions and central tendencies in responses to the items of the 
WAI and the resultant WAI total score, it is suggested that the series 
of analyses discussed here did not uncover a critical delineating factor. 
Concurrently, incidental differences observed between the 6 studies 
discussed in this paper may represent extant population differences, 
which would add weight to the propositions that Australian respon-
dents report highly positive WAI scores. In subsequent analyses further 
consideration should be directed to the speciﬁc objectives of the studies 
in the databank. The initial analyses presented here uncovered some 
differences that may reﬂect the characteristics of a speciﬁcally sampled 
population. For example, study ﬁve focused on employees approaching 
retirement age. This difference in sampling frame notably inﬂuenced 
the pattern of responses to questions about participants’ short-term 
career trajectories. The addition of further studies may normalise the 
inﬂuence of the presence of such speciﬁcally selected samples 
Further analysis of this databank will be useful for the discussion 
of future use of the WAI in Australian studies. This may include the 
assessment of group differences for age groups and genders. Also, the 
application of more rigorous tests of the psychometric properties of 
this measure. For example, veriﬁcation of the factor structure and 
application of the Rasch model. As suggested, the present analysis ex-
ists as an important preceding step to these more specialised analysis 
techniques. 
The addition of new studies administering the complete WAI 
would vastly improve the generalisability of results drawn from this 
dataset but to administer the WAI to a nationally representative sample 
would be the ideal condition in which to make assertions regarding its 
psychometric properties when administered to Australian participants. 
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Until such a study is undertaken it is difﬁcult to dismiss the possibil-
ity of sample speciﬁc factors, such as cohort effects, as the explanation 
for the ﬁndings discussed here. If a similarly skewed distribution was 
demonstrated with a nationally representative sample, possible expla-
nations such as employee insecurity in reporting problems with their 
work life or their ability to do their work or a more general issue relating 
to measurement effects could then be tabled. Equally, in this case, a 
number of responses would then be available including; standardised 
transformations, new item weightings or even the development of a 
new measure if required. 
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Abstract
The objective was to evaluate the Work and Health Research Group databank, at 
the University of Campinas, Brazil, sorted by sector: hospital/health center; metal, 
poultry, information technology and pharmaceutical industry, SMEs, lorry/taxi 
drivers, teachers, and small-farm workers in Brazil. The sample included 5,830 
workers with data collection through cross-sectional studies between the years 
2000 and 2009. Teachers/day care (31.2%), hospital (26.8%), poultry industry 
(18.8%), and ﬂower workers (11.8%) were in poor/moderate work ability catego-
ries. The distribution in the Work Ability Index categories (poor, moderate, good 
and excellent) were1.3%, 13.1%, 42.4% and 43.2%respectively. It was concluded 
that public policies in relation to workers’ health need to be improved in Brazil.
Key terms: work ability, Brazil, industry, sector service, worker’s 
health
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Introduction
The Work Ability Index – WAI (1) has been used in the Work and 
Health Research Group from University of Campinas – Brazil since 
the year 2000. 
Brazil is a large country, with 5,564 cities and approximately 190 
million inhabitants. The majority of the population is under 30 years 
of age (99.1 million) and there are 19 million inhabitants aged 60 years 
or more (2). The majority of the population received support from 
the public health sector by the Uniﬁed Health System (SUS), during 
the last two decades. In general, during the last decades, work life has 
begun early, before 16 years and this has an impact in relation to the 
health of these workers.
The country has huge differences between regions, and sometimes 
in the same city and this has an impact on work life, work conditions 
and private life.
According to Ilmarinen “aging is also a global phenomenon for 
which both developed and less developed countries area searching 
strategies for survival” (3).
“In occupational health, the work ability concept is built on the 
balance between a person’s resources and work demands. A person’s 
resources consist of health and functional abilities, education and 
competence, and values and attitudes. Work, on the other hand, covers 
the work environment and community, as well as the actual contents, 
demands, and organization of work (4).
Measures need to be taken around the age of 30–35 years, in de-
veloping countries, in relation to the maintenance of the work ability, 
as proposed by Ilmarinen (5). Brazilian regions have different grade of 
development, sometimes with characteristics of developed countries, 
such as in the south and southeast regions. On the other hand, some of 
the northeast and north regions do not have the same development.  
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Objectives
The objective of this study was to study the work ability in different 
sectors through the Work and Health Research Group databank in 
the following branches: hospital and health centers; metal, poultry, 
information technology and pharmaceuticals industry; SMEs, lorry/taxi 
drivers, teachers, greenhouses and small farms.
Methods 
The sample included 5,830 workers with data collection between the 
years 2000–2009, in eleven cities of three different states in Brazil. 
This research was submitted and approved by the Ethics Commit-
tee of the Faculty of Medical Sciences – University of Campinas.
The WAI is a questionnaire with seven items: “current work ability 
compared with the lifetime best; workability in relation to the demands 
of the job; number of current diseases diagnosed by a physician; esti-
mated work impairment due to diseases; sick leave during the past year 
(12 months); own prognosis of work ability two years from now and 
mental resources”. The index could range from 7 to 49 points (1).
Gould et al  (2008) proposed a new denomination for the ﬁrst item 
of the WAI work ability score, which corresponds to current work ability 
and ranges from 0 to 10 points. From 0 to 5 points corresponding to 
poor; 6–7, moderate; good; 8-9 and excellent; 10 points (6).
A cross-sectional study was developed and a questionnaire with 
socio-demographic data, life-style, work conditions and the WAI was 
answered. The questionnaire was distributed in the workplace in in-
dustries, hospitals, health centers, to IT company workers and teachers, 
as well as SME’s workers, lorry and taxi drivers and ﬂower and green 
house small-farms. Percentage, mean value and Chi-square test and 
Spearman’s correlation coefﬁcient p<0.0001 were used for statistical 
description. 
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Results 
The majority of the sample in the data bank were men (57.8%), with 
an average age of 34.1 years (SD11.0, range 14-79 years), from private 
companies (48.4%), working under legal contract (78.3%); 47.2% had 
at least completed high school; 58.3% were married and only 58.4% 
were physically active.
Table 1. Work Ability Index according to gender and age (mean).
Gender WAI mean/
 age 
(years)
n=337 n=2024 n=1673 n=1210 n=478 n=93
<20 20-29 30-39 40-49 50-59 60-79
Women 41.5 41.6 40.3 39.7 38.8 37.8
Men 43.4 42.9 42.5 42.6 41.8 41.6
The WAI mean for the whole sample was 41.7 (SD5.1) and range 
11-49. Women had in general lower mean WAI than men (Table 1). 
This is the ﬁrst publication of a large research about Brazilian work-
ers’ work ability and there are no other national data to compare, only 
individual results.
Similar WAI mean was found in a study with hospital nursing 
personnel in a Brazilian city of the southern region (7), and in Sao 
Paulo city, where 22.8% of hospital nursing personnel had poor or 
moderate work ability (8).  
Table 2. WAI according to the demands of the job and age (mean).
Demands WAI mean/age (years)
n=337 n=2024 n=1673 n=1210 n=478 n=93
<20 20-29 30-39 40-49 50-59 60-79
Physically demanding work 42.6 41.7 41.0 41.1 40.2 39.4
Mixed 43.1 43.0 41.9 40.8 40.5 42.3
Mentally demanding work 43.1 43.2 42.0 41.8 41.3 41.1
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The majority of the workers had predominantly physical demands at 
work (42.3%), followed by mixed (31.9%) and mental (25.8%) work 
demands.
The mean WAI was statistically different between the work de-
mands groups (p<0.001) in all age groups (Table 2).  Employees with 
physically demanding work had the poorest WAI. 
The distribution in WAI categories were: poor (1.3%), moderate 
(13.1%), good (42.4%) and excellent (43.2%) (Table 3) 
Table 3. Distribution of the sample (%) according to WAI classes and age 
(mean).
WAI classes Age bracket (years) (%)
   Total
   (%)
n=337 n=2024 n=1673 n=1210 n=571    5815
<20 20-29 30-39 40-49 50-79
Poor 1.2    0.4   1.3   1.5   3.9      1.3
Moderate 6.8 10.2 13.6 17.2 16.8    13.1
Good 41.0 42.3 43.7 41.5 42.0    42.4
Excellent 51.0 47.0 41.4 39.8 37.3    43.2
The group with the largest percentage of excellent work ability was the 
workers less than 20 years old, and the poorest, the group aged 50–79 
years. The group with the largest percentage of poor and moderate 
categories were the oldest workers (Table 3). 
It is important to highlight that teachers and day care workers 
(31.2%), hospital (26.8%), poultry industry (18.8%), greenhouse, 
and ﬂower workers (11.8%) were in the poor and moderate work 
ability categories. 
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Table 4. WAI according to branch and age (mean).
Branch (or sector) WAI mean/age (years)
n=337 n=2024 n=1673 n=1210 n=478 n=93
<20 20-29 30-39 40-49 50-59 60-79
SMEs (n=1211) 42.6 43.0 42.7 42.5 41.5 40.2
Hospital and Health Center 
(n=847) - 41.1 40.5 39.0 37.9 37.6
IT company (n=688) 44.2 43.7 42.2 42.8 43.2 40.5
Lorry and taxi drivers (n=297) - 44.1 44.2 44.4 42.4 43.4
Poultry industry (n=1567) 42.3 41.1 40.4 41.0 41.6 36.0
Metal industry (n=142) 45.0 44.7 44.4 43.9 44.3 45.0
Pharmaceuticals industry 
(n=357) 44.5 43.8 44.3 43.8 43.6 47.0
Flowers and greenhouse 
small farms (n=407) 42.6 42.8 41.9 42.2 41.1 43.5
Teachers (n=314) - 39.9 39.1 38.7 37.7 37.8
If workers in the same age bracket are compared, it is possible to observe 
a difference among branches, ranging from 2.7 (<20-year group) to 9.4 
points (60–79 year group) in relation to the WAI mean.
The workers from the public sector: hospital, health centers and 
teachers had the lowest WAI mean in different age brackets. 
Table 5. Mean of the work ability according to branch.
Branch                                           Work ability score mean
SMEs (n=1211) 8.55
Hospital and Health Center (n=847) 8.26
IT company (n=688) 8.46
Lorry and taxi drivers (n=297) 8.51
Poultry industry (n=1567) 8.30
Metal industry (n=142) 8.94
Pharmaceuticals industry (n=357) 8.94
Flowers and greenhouse small farms (n=407) 8.62
Teachers (n=314) 7.95
The mean value of current work ability was 8.4 (SD1.5) and 20.2% 
had poor/moderate work ability scores (6). 
A negative correlation was found between age and work ability 
(Spearman’s correlation coefﬁcient p<0.0001).
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Conclusion
The results yielded an overview of work ability in different sectors and 
cities in Brazil. The workers from the public sector – teachers, nursing 
personnel at hospital and health centers and day care workers - presented 
the poorest results and need immediate attention. 
Day care workers, nursing personnel (hospital and health center), 
poultry industry and greenhouse, and ﬂower workers (11.8%) were 
in the poor and moderate work ability categories. Measures related to 
workplace health promotion need to be implemented to restore and 
improve their work ability.
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The Relationship between Work Ability Index, 
Exercise Habits, and Occupational Stress 
– Employees with Good Exercise Habits Have 
Greater Work Ability
Kumashiro M, Kadoya M, Kubota M, Yamashita T, Higuchi Y and 
Izumi H
Department of Ergonomics, IIES, University of Occupational 
and Environmental Health, Japan
Abstract
Factors affecting the work ability of Japanese workers from the perspective of work 
demands and physical and mental capacity were studied. The results suggested that 
those subjects with self-conﬁdence in their physical strength demonstrated regular 
exercise habits and had fewer subjective fatigue symptoms. Further, those subjects 
with exercise habits had less symptoms of depression  like acute stress reaction and 
less job dissatisfaction. At the same time, those subjects who have regular exercise 
habits with the stronger exercise activities had higher scores in WAI. Quantitative 
workload was identiﬁed as the primary factor for the decline in job satisfaction 
and it also functioned as the main stressor.
Key Term: Work Ability Index (WAI), exercise habits, job stress, fatigue
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Introduction
The Work Ability Index (WAI) was created by FIOH (Finnish Institute 
of Occupational Health) in 1981 as a method of assessing the capacity 
for adaptation to work of moderately aging workers (1). WAI studies 
have begun in many countries since the English version of the Work 
Ability Index was published by FIOH in 1994. In Japan, the ﬁrst ver-
sion was translated into Japanese and registered with FIOH in 1998 by 
Kumashiro. This was later revised and reached its present form based 
on the WAI English language 2nd revised edition (FIOH, 1997) and 
the corrections to the Japanese language expressions identiﬁed through 
trial use. Full-ﬂedged WAI research in Japan was started by the author 
and his group in 2000 at the factory of a major air-conditioner manu-
facturer. The results were presented at several conferences organized 
by the ICOH SC (International Commission of Occupational Health 
Scientiﬁc Committee) for Aging and Work. 
The theme taken for the ﬁrst WAI study conducted in Japan was 
the “Inﬂuence of Worker Stress Moods on the WAI Score. It was also 
shown that workers with low WAI scores have a variety of strongly 
negative feelings about their work (2). Then, of the various stressors in 
the workplace to which workers were routinely exposed, the research 
group identiﬁed the stressors with the greatest affect on work ability. 
They then studied the relationship between the WAI score and those 
people with Type A behavior pattern, who are said to be enthusiastic 
about work. The results indicated that the factors that positively affect 
work ability improvement were human relations, satisfaction with work, 
mental health, and degree of discretion at work while that with a nega-
tive affect was a heavy workload. However, no meaningful relationship 
was found between people that demonstrate a Type A behavior pattern 
and work ability (3). 
The third report was a comparative study of the follow-up results 
for the WAI (Work Ability Index) and mental stress conducted ﬁve 
times from 2000 to 2004. The results showed that over the relatively 
short span of ﬁve years, stable work ability can be maintained even for 
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elderly workers unless there is an extraordinary episode relating to quan-
titative workload, intra-group conﬂict, or social support. Conversely, 
it was shown that WAI response differs during the busy work season 
and slow season even when the observation period is within a year. 
In other words, it was observed that the WAI score tends to increase 
during the slow season (4). 
As for long-term observation, the research monitoring the changes 
in work ability of the same individuals working at the same factory was 
conducted over the eight-year period of 2000 to 2007. During this 
eight-year period, the research group was successful during the study 
in tracking 571 of the original 1,004 individuals. Of these, 221 people 
ﬁlled out each and every WAI and the Japanese version of the NIOSH 
Generic Job Stress Questionnaire. The results from studying the data 
of these people showed a strong relationship between an increase in 
depression and poor social support and excessive quantitative workloads 
and that this was a major factor leading to lowered WAI scores (5). 
As mentioned above, the research group was interested in WAI and 
mental health conditions. A review of WAI related reference works to 
date, however, shows that most of the studies were on the relationship 
between WAI and physiological function. For example, they showed 
a correlation between WAI and muscle strength (6) or the correlation 
with aerobic exercise, which is thought to show endurance strength 
(6,7). Regarding the relationship between physical exercise, which is 
thought to affect physical capability, and WAI, it has been reported 
that increased physical exercise supports increased WAI (8) and that 
deﬁcient sports or leisure time (9) or deﬁcient physical activity will 
lower the WAI score. 
The daily workload at work affects the worker’s WAI. Occasional 
research results show that an excessive workload lowers the work ability 
of the worker (For example, 10, 11). This type of workload is thought 
to have the opposite effect of physical activity during leisure. 
Much research has also been done on the relationship between 
WAI and musculoskeletal disorders, cardiac disease, etc. (For example, 
12, 13). Many papers have reported that disorders lower the WAI 
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score. Further, Pohjonen (14) reported, using an odds ratio adjusted 
for age, that musculoskeletal disorders and psychological symptoms 
had a great effect on work ability, and similarly, Kiss and Walgraeve 
(15) reported that they found a correlation between musculoskeletal 
disorders, cardiac disease, and respiratory disorders and people with a 
low WAI score, with musculoskeletal disorders being the factor that 
had the greatest impact. 
As stated above, the various WAI research that has been conducted 
by the authors mainly focused on mental capacity. This research there-
fore aimed to clarify the relationship between physical capacity and 
WAI in addition to the relationship with mental capacity, which study 
has been continuously conducted at the same factory since 2000.
We sought to ascertain physical capacity from the state of regular 
exercise habits. In particular, we used a combination of exercise intensity 
and frequency as an exercise habits index. This exercise habits index 
was used to study the relationship between exercise habits and fatigue 
induced by work as well as to study the relationship between exercise 
habits and WAI score.
Method
The WAI, NIOSH job stress questionnaire, awareness survey regarding 
exercise habits and physical strength, and a questionnaire focusing on 
subjective fatigue symptoms were given to 1,200 employees working at 
a residential air-conditioner factory of a major Japanese manufacturer. 
The intensity of daily exercise habits was surveyed by asking respon-
dents to choose 1 of 5 levels. These were, “Almost none, just some light 
exercise such as calisthenics or stretching,” “Light to medium exercise, 
for example, slow walking for 30 minutes,” “Medium exercise, for 
example, walking quickly for over 30 minutes,” or “Heavy exercise, 
for example, jogging for over 30 minutes. For the subjective symptoms 
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of fatigue, the degree of fatigue felt was divided into 4 levels,  “Very 
tired”, “A little tired”, “Not so tired” and “Not tired at all”.
The study was conducted in the summer of 2009. WAI stud-
ies have been conducted at the factory studied since 2000, so WAI 
data has been accumulated for the past 9 years. The same company 
organization as in the past was used to distribute the mark sheet type 
questionnaire. The questionnaire can be completed at work or at home 
and the respondents place the questionnaire in an envelope and seal 
it. From past experience the respondents know that no one will know 
whose data it is.
The management, labor union, and employees of the subject fac-
tory have been working on mental health measures since 2000 and this 
project was conducted as part of this initiative. Therefore, everyone 
except those that were away on business trips when the questionnaire 
was distributed completed and returned the questionnaire. 
Results
1. Comparison of WAI scores from 2000 to 2009
A comparative observation of the WAI average score from 2000 to this 
project (2009) is shown in Fig. 1. The WAI average score range for 
the studied factory over 10 years is 35.8 to 38.5, and 2009 produced 
the highest score (38.5). Looking at the breakdown we see the share 
for Moderate has declined while that for Excellent has increased. This 
trend is the same for both men and women and for aging workers over 
45 as well as for younger workers. 
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Figure 1. Change in WAI score at the studied factory from 2000 to 2009
2. Change in Occupational Stress Related Factors from 2007 to 2009
For the Japanese version of the NIOSH Generic Job Stress Question-
naire, looking at the stress trend over the last 3 years gives the results 
shown in Table 1. Compared to the past 2 years, the greatest change 
seen during this year’s study was in Quantitative workloads and Depres-
sion. There was a large burden in Quantitative workloads for workers 
in their 30’s and 40’s. A major trend was also seen in Depression for 
workers in their 20’s to 40’s compared to aging workers.
Table1. Change in stress survey results from 2007 to 2009
2007 2008 2009 Reference
Quantitative Workloads 32.6 33.0 37.5 36.34
Job Satisfaction 9.0 9.1 8.9 8.96
Depression 14.5 13.9 15.7 12.79
Job Control 44.1 44.5 43.9 45.52
Social Support from Supervisor 14.9 15.1 14.9 14.57
Social Support from Coworkers 15.2 15.2 15.0 15.15
Social Support from Family/Friends 15.1 15.1 15.1 15.24
Source: Research Report by the Ministry of Labor in Japan, 1997
(n=968)
(n=929)
(n=906)
(n=994)
(n=1049)
(n=1156)
(n=1280)
(n=1407)
(n=1138)
(n=1030)
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The Japanese version of the NIOSH Generic Job Stress Questionnaire 
was used. The number of subjects for the stress questionnaire in 2007 was 
1,403 (1,227 men, 176 women), 1,133 in 2008 (1,009 men, 124 women), 
and 1,195 in 2009 (1,060 men, 135 women). The workplace consisted 
mostly of men because it is a manufacturing plant that handles medium to 
heavyweight objects.
3. Relationship between  Daily Exercise Habits, Physical Strength, Fatigue, 
and WAI
In-depth study of the work ability index including physical capacity 
in relation to exercise habits, etc., was ﬁrst conducted in 2009. The 
results shown below differ from the data in Figure 1 and Table 1 above 
and are cross-sectional results for one time only.
The relationship between WAI scores and the intensity of exercise 
habits which is divided into 5 levels is shown in Figure 2. Workers with 
no exercise habits had a lower WAI score compared to workers with 
exercise habits. Workers with a heavy exercise habit had a very high 
WAI score. At the same time, Figure 3 shows the relationship between 
depression and exercise habit intensity. It is apparent that the habit of 
daily exercise and its intensity greatly inﬂuence the occurrence and 
severity of depression in workers. As regards the exercise intensity in 
particular, the results indicated that an effect is obtained by light and 
moderate exercise, such as walking slowly for 30 minutes.
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Figure 2. Relationship between exercise intensity divided into 5 levels, 
WAI and stress
Figure 3. Relationship between depression and the exercise habit inten-
sity
(n=522) (n=326) (n=148) (n=94) (n=96)
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Further, a study of the relationship between exercise intensity and the 
item relating to “Mental resources” in the WAI questions showed that 
people with exercise habits demonstrated better mental health and 
that the higher the exercise intensity, the better the level of mental 
health (Figure 4). 
Figure 4. Relationship between the State of Mental Health and Exercise 
Intensity.
Next, the relationship between exercise habits and the subjective feelings 
of fatigue induced by work was studied. The relationship between this 
and the daily ﬁ tness habit intensity yielded the results shown in Figure5. 
Looking at the percentage of people answering “Very tired” for each 
exercise intensity level showed that people with an exercise habit felt 
less fatigue from work than people without an exercise habit.
It was also shown that an exercise habit of light to medium or 
higher intensity reduced the degree of fatigue. 
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Figure 5. Relationship between Exercise Intensity and Degree of Fatigue 
Subjective Symptoms
The above mentioned results showed that the beneﬁ t of daily exercise 
not only increase physical strength and reduced fatigue subjective 
symptoms during work but also increase work ability as expressed by 
WAI. 
Discussion and conclusion
The result of the WAI-related studies conducted at the subject fac-
tory for 10 years showed that negative feelings toward work and stress 
moods were strongly related to a decline in WAI score, and that there 
is a strong relationship between WAI score and mental stress (2). Here, 
looking at the relationship between stress and the high-score WAI 
group and the low-score WAI group showed that the poor group had 
marked receptivity to stressors while the excellent group had endurance 
against the stressors. The way in which depressive symptoms, which 
are a stress response, were expressed showed that for the poor group 
  |  78  |
there was a decrease in WAI prior to the appearance of the depressive 
symptoms. For the excellent group, however, applying the same load as 
was applied to the poor group was not immediately linked to a decline 
in WAI but that the depressive symptoms are expected to appear when 
the individuals can no longer endure the stress. In addition, it was 
demonstrated that causes for a decreased WAI score were an increase 
in quantitative workload as a stressor and increased depression as a 
stress response (5). Further, the current study demonstrated that the 
beneﬁts of daily exercise had a markedly positive effect on the WAI 
score. This shows that the beneﬁts of individual exercise habits and 
support for those habits from the company occupational health team 
will be an important key to increasing work ability. Therefore, since 
the intensity of exercise has a major affect on work ability, there is an 
urgent need to develop programs containing a suitable amount of 
exercise to increase work ability. 
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Associations between Work Ability Index and 
demographic characteristics in Portuguese workers
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Abstract
In this study we intended to measure the Work Ability Index (WAI) in 
Portuguese workers from different professional areas and analyze how the 
WAI was associated with demographic factors. A cross-sectional study with 
1955 workers from the chemicals and metal-mechanic industry, nurses, 
teachers and public administration was made. Subjects responded to self-
administered questionnaires evaluating demographic characteristics and the 
WAI. The causal relationship between the sociodemographic characteristics 
and the WAI was quantiﬁed by calculating odds ratios (OR) and conﬁdence 
intervals of 95%. The majority of subjects showed a good or excellent abil-
ity to work. The WAI was signiﬁcantly associated with age and sex. Young 
and male workers had the highest work ability index.
Keywords: Work Ability Index, Portuguese workers, Demographic 
factors. 
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Introduction
The ability to work is a multi-faceted and multi-determined concept 
not only associated with health but also with competence, values, 
organizational environment and social relations (1). The concept of 
work capacity changes as society develops. Work capacity is associated 
with all aspects of life, whether these are related to the individual, the 
workplace, the immediate social environment or society itself or not. 
The ability to work refers to the balance between the personal resources 
of the worker and the demands of their work. According to Ilmarinen 
and Tuomi (2) the concept must be understood as “how good is this 
employee in the near future and how able to carry out work taking 
into account the demands of work, health and mental resources.” In 
1991, Ilmarinen developed the Work Ability Index (WAI) as a tool for 
the evaluation of the work ability concept (3).
According to the results obtained by Ilmarinen and colleagues at 
the Finnish Institute of Occupational Health through a longitudinal 
study of 11 years, WAI is presented as a good predictor of early retire-
ment due to disability and validated support for preventive interven-
tions or rehabilitation (4, 5, 6, 7). One of the social issues emerging in 
industrialized societies is related to population aging and its impacts on 
the sustainability of the economy, social security and active labor force 
(8, 9, 10). The proportion of individuals aged between 50 and 64 years 
in the European Union has steadily increased and is expected to reach 
a ﬁgure of 35% of the total workforce in 2025 (3). According to the 
World Health Organization (11), the aging population will be about 
twice the size of the younger age group (15-24 years) by that time.
Maintaining and promoting the ability to work is a very important 
social objective. The changes in structure and size of the population 
create challenges regarding the availability of manpower and funding 
for social security, meaning that the importance of working capacity 
will increase further in the future. When promoting the ability to 
work in the labor force it is even more important to allow individu-
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als to maintain their health and functional capacity in the retirement 
period (12, 13, 14, 15). 
Considering these aspects, this study aimed to evaluate the ability 
to work among Portuguese workers in different professional groups and 
to analyze how work ability relates to age and gender. 
Methods
The sample consisted of 1,955 individuals from the general population, 
belonging to ﬁve core professional areas (nurses, teachers, municipal 
workers, chemicals and metal industry workers). This sample was col-
lected from various enterprises and institutions in northern, central 
and southern Portugal. Exclusion criteria were (a) younger than 18 
years (b) incomplete information on the scales and (c) clear evidence 
of breach of response to instructions. 
In this cross-sectional study workers responded to two question-
naires. The ﬁrst enabled the collection of socio-demographic and oc-
cupational characteristics (gender, age, marital status and occupational 
group), as shown in Table 1. Of the 1,955 workers who participated 
in this study, females predominate. The sample subjects were aged 
between 19 and 67 years, mostly young adults, 80% of the population 
was less than 45 years of age.
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Table 1.  Socio-demographic and occupational characteristics of the sam-
ple
Characteristics Parameter Value
Number of participants 1,955
Male (%) 40.3
Age in years: mean (standard deviation) 37 (9)
Married (%) 60.2
Nurses (%) 23.3
Chemical Industry Workers (%) 1.4
Municipal Workers (%) 29.2
Metal Industry Workers (%) 10.2
Teachers (%) 36.0
The second assessment instrument used was the Work Ability Index 
(WAI) developed by the Finnish Institute of Occupational Health and 
adapted for Portugal by Silva and colleagues (16, 17). WAI consists of 
seven subscales: current work capacity, ability to work according to the 
physical and intellectual requirements, current diseases (various injuries 
and illnesses); estimate of discomfort caused by disease at work, absence 
from work due to illness, future capacity at work andmental resources. 
The sum of these items gives the index score of work ability, ranging 
between 7 and 49. Scores between 7 and 27 indicated ‘poor’ ability, 
between 28 and 36 indicated a ‘moderate’ one; these were in present 
study considered as unsatisfactory results. Scores between 37 and 43 
indicated ‘good’ work ability and between 44 and 49 ‘excellent’, these 
two categories were considered as satisfactory.
Results
In all, 49% of workers surveyed showed good capacity, 27.3% excellent 
and 21% showed moderate work ability. Only 2.8% of workers had a 
low capacity for work, as shown in Table 2.
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The causal relationship between the sociodemographic charac-
teristics and WAI was quantiﬁed by calculating the odds ratio (OR) 
and conﬁdence intervals of 95%. The OR found (most likely to have 
better work ability) was 2.40 (CI: 1.93-2.98) for younger workers (<36 
years), 1.63 (CI: 1.31-2.04) for male workers and 1.70 (CI: 1.35 -2.14) 
for married workers.
The regression analysis suggested that the best predictor of the 
variance of work ability was age, explaining 5.7% of the variance (t 
=- 10.800, p =. 000).
Table 2. Associations between work ability and sociodemographic and 
occupational characteristics 
           Ability to work 
Satisfactory   Unsatisfactory
N % N % N total
Sex
   Male 776 98.5 12 1.5 788
   Female 1125 96.4 42 3.6 1167
Age (years)
   ≥ 36 930 95.3 46 4.7 976
   < 36 958 99.2 8 0.8 966
Marital Status
   Married 1135 96.5 41 3.5 1176
   Not married 766 98.3 13 1.7 779
Professional Group
   Nurses 452 99.3 3 0.7 455
   Chemical industry workers 27 100.0 0 0.0 27
   Municipal workers 552 96.8 18 3.2 570
   Metal industry workers 190 95.0 10 5.0 200
   Teachers 680 96.7 23 3.3 703
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Discussion and Conclusions
Through the Work Ability Index it was found that the vast majority of 
employed respondents had good or excellent work ability. This ﬁnd-
ing may be due to the age characteristics of the sample, since this is a 
population composed, mostly, of young adults. It is known that the 
decrease in work ability is associated with chronological aging. In fact, 
the assumption that the working ability decreases with age concurs 
with the results of this study. 
Moreover, there may be a possibility for a “healthy worker effect”. 
That is, since the sample was collected at the ofﬁces of professionals in 
companies/institutions it is  selection of more or less healthy people, 
excluding those for dismissal, sick leave, e worst health conditions and 
hence worse work capacity, and remaining most probably those who 
are best able to perform their working activities. 
Regarding external validity, the generalization of the results must 
be viewed with caution given the heterogeneity of the sample character-
istics. Considering the cross-sectional design of this study, the reduced 
external validity and timing of initial studies on the work ability in 
Portugal, further studies are recommended in order to assess the abil-
ity to work in different professional areas, evaluate factors inﬂuencing 
this capacity or to evaluate the results of measures to promote work 
capacity, both individually and collectively. 
In conclusion, it was found that the vast majority of the workers 
analyzed present a satisfactory ability to work. Consistent with the 
literature, it appears that the younger ones had a better individual 
work capacity. Similarly, this study shows that male workers and mar-
ried workers had a better capacity for work than female workers and 
unmarried ones.
Understanding these associations is of great importance in the 
comprehension of Portuguese labor reality, consistent with results from 
other countries, stressing the importance of implementing preventive 
and interventive measures against the ability to work losses throughout 
the life cycle.
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In September 2008 our research team started a new project - Mea-
suring the Human Work Index in Portuguese Workers. This project 
aims to adapt the instrument to the Portuguese language in order to 
enable the evaluation of work capacity and well-being at work, featur-
ing our workforce and to compare it with other European studies in 
this ﬁeld and this sequence, the suggestion of preventive measures of 
early retirement and poor quality of life in work. 
The key idea is that while the work capacity seems to decrease with 
age in a society tending to aging, several interventions must emerge in 
order to increase the maintenance of work capacity.
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The Work Ability Index as screening instrument 
for university staff
Schouteten, R 
Nijmegen School of Management, Radboud University Nijmegen, 
the Netherlands
Abstract
The Work Ability Index (WAI) is a well-accepted questionnaire designed to 
assess an individual’s work ability. However, most research with WAI has 
focused on occupational populations with physical demands at work. The 
purpose of this study is to explore the value of WAI as screening instrument 
among professionals in a Dutch university. 
Based on database data about absenteeism, questionnaire data and inter-
view data, our results show that the predictive, added and practical value 
of WAI are quite good, but the combination with measuring burnout yields 
even more and better information as a screening instrument.
Key terms: WAI, burnout, university staff, mixed methods.
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Introduction
Based on extensive research by members of the Finnish Institute of 
Occupational Health (1; 2; 3), work ability has been promoted as an 
afﬁrmative means with which to decrease work disability and prema-
ture retirement. This is important, as many Western countries face the 
challenge of an aging workforce. 
The concept of work ability is deﬁned as the ability of a worker, 
at present and in the near future, to perform his/her job with regard to 
work demands, health and mental resources (4). As a result, it has been 
identiﬁed as an important tool to identify workers at risk for imbalance 
between health, capabilities and demands at work (5). A systematic 
review of 20 empirical studies on the determinants of work ability by 
Van den Berg et al. (6) revealed that individual characteristics (lack of 
leisure-time, vigorous physical activity, older age), lifestyle (obesity), 
demands at work (high physical and psychosocial work demands) and 
physical condition (poor musculoskeletal capacity) are associated with 
decreased work ability. A limitation of this review is that the studies 
included are predominantly Finnish with an emphasis on research 
among municipal workers. 
The Work Ability Index (WAI) is a well-accepted questionnaire 
designed to assess an individual’s work ability. Since its development in 
the 1980s it has been widely applied in scientiﬁc studies on occupational 
health in order to identify occupational and personal risk factors or 
as a method to evaluate intervention programs on work ability (7). In 
an assessment of the test-retest reliability De Zwart et al. (7) provide 
evidence that the WAI questionnaire is very suitable for the purposes 
of occupational health research and occupational health care.
However, with a few exceptions (8, 9, 6), most research in which 
the WAI is used focused on occupational populations with mainly 
physical demands at work. In a study among professional workers in 
commercial services, Van den Berg et al. (6) found that the determinants 
of mental health are similar to those of work ability. The work ability of 
these workers was mainly associated with psychosocial factors at work, 
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such as teamwork, stress handling and self development. Physical health 
was inﬂuenced primarily by life style factors. 
With regard to psychosocial factors at work, psychological job 
demands are probably the most important single factor (10). Many 
(industrial and organizational) psychological theories focus on the 
quality of work in terms of a balance – or lack of balance – between job 
demands and something else, for instance between job demands and 
decision latitude (11), job demands and job resources (such as social 
support; 12), or job demands (effort) and rewards (13). An imbalance 
between job demands and job resources results in stress and burnout, 
which are associated with production loss, sickness absence (14, 15, 
16) and health problems (17).
However, regarding job demands differences, they were also found 
between blue and white-collar workers. Kristensen et al. (10) show that 
quantitative job demands for blue-collar workers are mainly associated 
with work pace, whereas job demands for white-collar workers are more 
associated with long working hours and overtime.
These studies indicate that the relative importance of personal and 
work-related aspects may differ for different kinds of jobs. Additionally, 
work-related aspects may also differ for various types of jobs, and they 
may have different effects regarding work disability and early retirement. 
Moreover, whereas the WAI questionnaire is suitable for identifying 
workers at risk and taking individual measures aimed at occupational 
health care, questionnaires on burnout, job demands and job resources 
are suitable for identifying risky work situations and taking measures 
at a group level. However, measures of work ability and burnout are 
hardly ever combined. An exception is a study by De Boer et al. (18) in 
an attempt to evaluate the effectiveness of an intervention programme 
preventing early retirement. This study yields no information on the 
quality of either measure as a screening instrument. 
Since studies on the work ability of well-educated professionals are 
scarce, the purpose of this study is to explore the associations between 
job demands, burnout (as an indicator of quality of work) and work 
ability among well-educated professionals in a Dutch university. An 
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additional purpose is to determine whether screening work ability or 
burnout generates better points of departure for managers to prevent 
work disability and early retirement.
Method
If WAI is to be a proper screening instrument for university staff, it has 
to have predictive, additive and practical value. Predictive value is high 
when work ability correlates with burnout and/or work characteristics. 
Additive value is high when respondents with low work ability are not 
otherwise known as persons at risk, for instance based on their absen-
teeism pattern (frequency and/or duration) or previous visits to the 
Occupational Health Service (OHS). Practical value is high when the 
work ability scores suggest directions for improvement measures.
In 2008, a total number of 575 employees (scientiﬁc and support 
staff ) working in three departments of a Dutch university were invited 
to participate in a cross-sectional study on the usability of WAI. The 
study used data from three sources. First, we constructed a questionnaire 
containing the ofﬁcial Dutch translation of WAI, a scale on burnout 
and seven scales on work characteristics. Burnout, as a dependent 
variable of job demands and job resources, is measured with the 16 
items from UBOS (Utrechtse Burnout Schaal; 19) and consists of three 
parts: emotional exhaustion, depersonalization (emotional distance 
or cynicism), and feelings of personal accomplishment. The work 
characteristics are measured with scales from the Questionnaire on 
Experience and Evaluation of Work (QEEW; 20) and can be divided 
into job demands (work load, role ambiguity, and task changes) and 
job resources (autonomy, voice, relationship with superior, and career 
opportunities). An imbalance between job demands and job resources 
results in work pressure and eventually work stress (11).
Secondly, we used data on absenteeism from the university’s Oc-
cupational Health Service (OHS) database to determine the absenteeism 
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(frequency and duration) of the employees in the three departments 
in the year prior to the study. Besides, we used data on OHS visits by 
the employees in the year prior to the study. These visits indicate that 
employees have problems regarding occupational health. We use these 
data to determine whether WAI indicates people at risk that are not al-
ready known based on their absenteeism or prior visits to the OHS.
Finally, we gathered data in counseling interviews by an OHS 
professional with invited employees. Based on the questionnaire results 
individual respondents with low scores on work ability and/or high 
scores on burnout were invited for a counseling interview to deter-
mine the background of these scores. These data are aimed at drawing 
individual measures to improve work ability and/or help decreasing 
burnout.
The questionnaire was completed by 242 employees (response 
rate: 42.1%). All respondents received an individual overview of their 
scores on the scales in the questionnaire (work ability, burnout and 
work pressure). Based on the individual scores, 59 respondents were 
invited to discuss their scores with an OHS professional, because of 
their low WAI and/or high burnout scores11. Eventually, 37 respondents 
attended for a counseling visit (response rate: 62.7%).
Results
Predictive value. Table 1 presents the correlation matrix for work ability, 
burnout and work characteristics. This table shows that work ability 
and burnout are strongly correlated; a high score on work ability cor-
relates with low scores on burnout (r=-0.487), emotional exhaustion 
(r=-0.520), depersonalization (emotional distance; r=-0.319), and feel-
ings of personal accomplishment22 (r=-0.324). Table 1 also shows
1. 20 respondents scored low on work ability, 28 scored high on burnout, and 11 
scored low on work ability and high on burnout. 
2. Feelings of personal accomplishment is reversed coded; a high score indicates 
that an individual has a feeling not to be able to perform the work.
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that work ability correlates signiﬁcantly with the work characteristics in 
the expected direction, except work load and role ambiguity. Burnout 
and its dimensions are correlated with all work characteristics. This is 
a ﬁrst indication that work ability and burnout are not related to the 
same determinants.
We also conducted regression analyses to determine to what extent 
work ability and work characteristics may predict burnout. Table 2 
presents the results. In the ﬁrst model we entered the work charac-
teristics (following the job demands-resources model), in the second 
model we added work ability. Table 2 shows that adding work ability 
as independent variable to explain burnout adds signiﬁcantly to the 
explanatory power of the work characteristics (signiﬁcant R2 Change). 
This effect is strongest for emotional exhaustion, but much weaker 
for emotional distance and feelings of personal accomplishment. Fur-
thermore, this table shows that in every model, except for feelings 
of personal accomplishment, work ability has the highest value of β, 
meaning that work ability has the strongest effect on burnout. From 
the work characteristics work load and role ambiguity are the strongest 
predictors of burnout. This is in accordance with the hypotheses in the 
job demands-resources model (12).
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As a result, work ability and burnout are correlated, even when 
controlled for work characteristics. This correlation is strongest for 
emotional exhaustion. Therefore we conclude that WAI has good 
predictive value.
Additive value. Determining the added value of WAI, we compared 
the respondents with low WAI scores and/or high burnout scores with 
the database on absenteeism and visits to OHS. With this analysis we 
can determine whether respondents at risk (regarding work ability 
and/or burnout) are not already known by their supervisors or OHS. 
Our analysis shows that not all respondents with low work ability had 
an exceptional absenteeism pattern33 or visited OHS in 2008. Approxi-
mately 25% of respondents with low work ability had an exceptional 
absenteeism pattern. Thus absenteeism rate is not a good predictor 
of people at risk with regard to work ability. Approximately 39% of 
these respondents visited OHS in 2008. As a result, visiting OHS is 
a better indicator for people at risk regarding work ability, but many 
respondents at risk are still not detected. Therefore we conclude that 
WAI indicates more people at risk than already known on the basis of 
absenteeism or visits to OHS.
Regarding the burnout scores, our analysis shows that UBOS 
detects even more respondents at risk; of the respondents with high 
burnout only 15% had an exceptional absenteeism pattern and only 
25% visited OHS in 2008.
On the other hand, not all respondents with exceptional absentee-
ism patterns (9% of 264) and/or who visited OHS in 2008 (11% of 
264) had a low work ability and/or high burnout. Only about half of 
these respondents were invited (on the basis of their WAI and UBOS 
scores) for a counseling visit with the OHS professional. This means 
that absenteeism and visits to the OHS not necessarily correspond 
with low work ability or high burnout. Besides, these data indicate that 
absenteeism and work ability correlate more strongly than absenteeism 
and burnout, because fewer respondents with high burnout than with 
low work ability have an exceptional absenteeism pattern (so far).
3. We deﬁned an exceptional absenteeism pattern as more than two times and/or 
longer than 15 working days in one year. 
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As a result, WAI has good additive value as a screening instrument, 
because it detects more people at risk than could have been known on 
the basis of other data (absenteeism and visits to OHS). However, the 
additive value of UBOS is even greater, probably because the correla-
tion between WAI and absenteeism is stronger than between UBOS 
and absenteeism.
Practical value. During the counseling visits the OHS professional 
kept a record of the following aspects: the reason for the visit (invita-
tion based on WAI and/or UBOS), the primary line of approach of the 
interview (explanation of the scores or question for help), an indication 
of the nature of the problems or most prominent counseling topic 
(history of illness, work situation, other), and the nature of the advice 
to the respondents (support and/or advice). The results show that the 
nature of the counseling visits with respondents with low work ability 
differed from those with high burnout. Respondents with low work 
ability mainly talked about their history of illness and personal situation 
(60%) and less about work (30%). Respondents with high burnout 
mainly talked about their work situation (85%) and rarely about illness 
or personal situation (5%). This concurs with our conclusion that work 
ability, rather than burnout, is more related to illness and absenteeism. 
Burnout is more strongly related to work related aspects. 
As a result, we conclude that the determinants of work ability are 
more personal and the determinants of burnout are more work related. 
Hence, WAI and UBOS detect different kinds of workers at risk and 
different kinds of risks. This implies that improving work ability and 
burnout has to be aimed at different aspects.
Conclusion
Based on qualitative and quantitative data, our explorative study on 
testing the Work Ability Index as a screening instrument for university 
personnel reveals that it is a useful instrument for detecting people at 
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risk with regard to work ability, because it has good predictive, additive 
and practical value. However, the causes of low work ability are mainly 
personal and worker related (illness history, general health, personal 
background, etc.); WAI detects employees who have troubles in balanc-
ing their personal life. As a result, the most important instrument for 
employers is to support employees in dealing with their limitations. 
Another important result from this study is that screening for 
burnout is probably even more interesting when screening university 
personnel. Not only does screening for burnout detect more people 
at risk, it also enables employers to take more general measures in the 
prevention of occupational stress, an important predictor of illness 
and work disability. As opposed to work ability, the main causes of 
burnout are work related, which is easier for employers to manipulate. 
For instance, creating a better balance between job demands and job 
resources, through work redesign, might improve the work situation for 
more workers than just those currently at risk, also preventing future 
illness and work disability.
As a result, we conclude that for university personnel screening for 
work ability and burnout yield different results. Both kinds of results 
are useful and offer – albeit different – indications for improvements. 
A combination of both instruments detects the most people at risk of 
work disability or early retirement and, therefore, generates the broadest 
pallet of measures for improvement.
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Abstract
Based on Karasek’s Job Demand-Control model, we analyzed whether job 
control moderates the impact of quantitative workload on work ability and 
its dimensions. Furthermore, we investigated whether there is a difference 
in the occurrence of the interaction effect between self-reported dimensions 
and dimensions reporting diagnosed diseases or sick leave. Using WAI and 
SQUAW, 3,345 employees were questioned. The moderating effect of job 
control was found for the WAI Total score, self-reported work ability in 
relation to demands of the job, work impairment due to diseases, prognosis 
of work ability 2 years from now and mental resources.
Key terms: work ability, job control, quantitative workload.
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Introduction
Karasek’s (1) Job Demand-Control Model (JDC) has been a leading 
and frequently discussed work stress model in health psychology since 
the 1980s. According to the model an employees work environment 
can be characterized by a combination of job demands and job control, 
whereas the combination of high job demands and low job control 
is assumed to result in a psychological strain reaction, such as high 
blood pressure and low job satisfaction. Conversely, low job demands 
in combination with high job control lead to a lower than average 
number of health complaints (1, 2).
Figure 1 illustrates Karasek’s hypotheses. The ﬁ gure contains four 
types of jobs that might result from different combinations of job 
demands and job control. The diagonals actually represent two inter-
actions: situations where job demands and job control match (B) and 
situations where they diverge (A) (2). Thus, relative to decreasing job 
control, strain increases if job demands increase. When job demands 
and job control are simultaneously high, the job is deﬁ ned as “active”. 
The other way around, when job demands and job control are low, 
the job is deﬁ ned as “passive”.
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Figure 1. The demand-control model: according to Karasek (2)
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Karasek’s model assumes a positive relationship between job demands 
and psychological strain and a negative relationship between job control 
and psychological strain. An earlier study showed that a low individual 
control at the workplace was an important risk factor for increased 
sickness absence (3). A lack of freedom at work was also associated with 
impaired work ability (4). Additionally, research revealed that high job 
demands and psychosocial work stress are considered to be contribu-
tory factors to adverse health effects and work related disability (5, 6). 
For Karasek’s (1) interaction hypothesis less support has been revealed 
in existing research. A meta-analysis by de Lange, Taris, Kompier, 
Houtman and Bongers (7) which was focussed on methodological is-
sues of 45 longitudinal studies investigating the DC(S)-model found 
only modest support for the hypothesis that the combination of high 
demands and low control especially results in high job strain. Depend-
ing on the several outcome variables investigated, the results yielded a 
heterogeneous picture for the interaction hypothesis. However, they 
found good evidence for the effect of job characteristics on self-reported 
health or well-being.
Taking previous research into account, it seemed interesting to 
analyze Karasek’s JDC model with work ability and its several dimen-
sions as outcome variables. According to Ilmarinen and Tuomi (8), work 
ability may be understood as how able employees are to do their work 
with respect to work demands, health and mental resources. In design, 
the concept of work ability is heterogeneous, consisting of several self-
reported measures, but also of fairly objective measures like “number 
of diseases diagnosed by a physician” and “sickness absence”.
Objectives
The study objective was to ascertain the inﬂuence of job control and 
quantitative workload on work ability, and whether the combination of 
high quantitative workload and low job control results in lower work 
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ability than the combination of low quantitative workload and high 
job control. First of all, it was hypothesized that employees with high 
job control report higher work ability than employees with low work 
ability. It has also been stated that employees with high quantitative 
workload report lower work ability than employees with low quanti-
tative workload. Besides these main effects, we expect an interaction 
effect. Taking the JDC model into account, our hypothesis is that high 
job control buffers the impact of workload on work ability. This would 
imply, that redesigning work processes to allow greater job control for 
employees, could increase or maintain their work ability. 
Furthermore, following the recommendations of de Lange et al. 
(7) to focus on more speciﬁc outcome variables, several dimensions of 
work ability were investigated. The aim was to analyze, whether there 
is a difference in the occurrence of the interaction effect between self-
reported work ability dimensions (dimensions 1, 2, 4, 6 and 7) and 
the fairly objective dimensions of the number of diseases diagnosed by 
a physician and sickness absence (dimensions 3 and 5).
Because Karasek (1) deﬁnes high work demands mainly as time 
pressure and work intensity, quantitative workload was taken as an 
independent variable and job control as a moderating variable.
Methods
Subjects
In this study, a heterogeneous sample of 3,345 employees from dif-
ferent industries (private services, public services, manufacturing and 
healthcare) was investigated. Of those surveyed,  59.1% were female, 
23.6% were aged less than 31 years, 51.5% between 31 and 50 years 
and 24.9% were 50 years or over.
Measures and procedures
Work ability as the dependant variable was assessed by the German 
version of the Work Ability Index (WAI) (11). The WAI combines 
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subjective experiences of one’s ability to cope with physical and psy-
chological requirements at work with information on diseases, sick 
leave and mental resources. The seven dimensions of the Work Ability 
Index (WAI) can be found in Table 1. Recent studies have approved 
the predictive value of WAI for receiving work-related disability pen-
sions and early retirement (12). The analyzed internal consistency of 
the scale was satisfactory for the sample of the study (Cronbach’s alpha 
= .728).
The WAI consists of ten questions and a list of diseases. The ques-
tions and the disease list comprise seven distinct dimensions as listed in 
Table 1. For each dimension, a score can be obtained. The ﬁnal WAI 
score is calculated by summing up all single item scores. The index can 
range from 7 to 49 points. Higher scores on the WAI indicate better 
work ability. Based on the WAI score, the individual’s work ability can 
be classiﬁed into four categories: poor (7-27 points); moderate (28-36 
points); good (37-43 points); and excellent (44-49 points).
One example for a WAI question is: “Do you believe, according 
to your present state of health, that you will be able to do your current 
job two years from now?” (dimension 6, Table 1).
Table 1. The seven dimensions of the Work Ability Index, WAI
Dimension Range in questionnaire
Range 
observed
1. Current work ability compared with lifetime best 0 - 10 0 - 10
2. Work ability in relation to demands of a job 2 - 10 2 - 10
 physical demands 1 - 5 1 - 5
 mental demands 1 - 5 1 - 5
3. Number of current diseases diagnosed by 
    a physician 0 - 14*
0 - 10*
4. Estimated work impairment due to diseases 1 - 6 1 - 6
5. Sick leave during the past year (12 months) 1 - 5 1 - 5
6. Own prognosis of work ability 2 years from now 1 - 3 1 - 3
7. Mental resources 0 - 12 0 - 12
    WAI-Total score 7 - 49 9 - 49
* In contrast to all other dimensions, in dimension 3 high values indicate low work ability. 
This dimension is recoded for the calculation of WAI-Total score
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Quantitative workload as the independent variable was measured with 
the corresponding scale of the German version (9) of the SQUAW 
– Short Questionnaire for Work Analysis by Prümper (10). SQUAW 
items measuring quantitative workload are: “I often work under time 
pressure” and “I have too much work”. The items were measured on a 
5-point scale. The internal consistency of the scale was good (Cronbach’s 
alpha = .816).
Job control as a moderating variable was also measured with another 
scale of the SQUAW. The following items measured job control: “If 
you look at your overall operations, to what extent can you determine 
the order of individual operations yourself?” “How much inﬂuence 
do you have on the work that will be allocated to you?” and “During 
your work in general, do you have the opportunity to make your own 
decisions and arrangements?”. The internal consistency of the scale 
was good (Cronbach’s alpha = .815)
Statistical analysis
In this paper, as dependent variables, the WAI-Total score and its seven 
dimensions were investigated by stepwise moderated linear regression 
to analyze the moderating effect of job control.
For the statistical analyses, some methodical problems associated 
with the WAI have to be taken into account. Following the instructions 
of the instrument, the transformations of the raw values into the seven 
dimensions contain certain weightings of the raw values, which might 
lead to biased and cropped data (i. e. dimension 3). Therefore, in this 
paper, the raw values of the seven dimensions were analyzed1. However, 
WAI Total score was calculated as described in the WAI instructions 
including the weightings.
Furthermore, most of the so called WAI dimensions are in fact 
single items (except items 2 and 7). The term dimension may therefore 
be misleading. Due to the widespread use of this term in the WAI 
1. For dimension 3, the number of all diseases diagnosed by a physician was 
investigated as dependent variable. Most of the surveyed do not suﬀer from 
more than 4 diseases, therefore persons with four or more diseases were 
grouped.
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literature, we will follow this convention. However, this limitation 
should be kept in mind.
Another aspect is the assumption of linearity of the dependent 
variables. For the WAI Total score and dimensions one to four and 
six to seven, linearity can be assumed. However, dimension ﬁve (sick 
leave) is clearly scaled exponentially (1: 0 days, 2: 1 to 9 days, 3: 10 to 
24 days, 4: 25 to 99 days, 5: 100 to 365 days). In order to come up to 
the linearity assumption of regression analysis, the numeric relation 
from 1 to 5 can be considered a log-transformation of the exponential 
scale into a linear scale. Therefore, statistical procedures with assump-
tions of linearity can be performed. However, this has to be taken into 
account when regression coefﬁcients (Bs) are examined. Bs may only 
be interpreted after retransformation. Yet, as the present paper speciﬁ-
cally asks whether there is an interaction (or not), the interpretation of 
particular effects (especially dimension 5) is less important.
For all dependent variables, the tests were conducted identically. 
In the ﬁrst regression step, the age was introduced as ordinal-scaled 
control variable (three groups).
The continuous SQUAW dimensions “quantitative workload” 
and “job control” were used as predictor and moderator in steps two 
and three. In the fourth step, according to Aiken and West (13), the 
interaction between predictor Quantitative Workload (QW) and mod-
erator Job Control (JC) was tested by introducing the multiplicative 
term of both centered variables. A signiﬁcant increase in the explained 
variance of the regression model R2 may be considered as evidence for 
an interaction. Finally, post-hoc residual analyses were conducted to 
ensure validity of the regression models.
Results
The results of the analyses performed are presented in Table 2. At ﬁrst, 
the regression models for all the seven dimensions and the WAI Total 
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score showed overall-signiﬁcance of p ≤ .000. The corrected explained 
variances by the different models vary between 4.2% (dimension 1) 
and 13.2% (WAI Total score). These values may seem to be relatively 
low but they are not unusual for multiple linear regression models in 
ﬁeld studies. Tolerance as an indicator for collinearity of the predic-
tors never undercut .926. Therefore, collinearity can be safely ruled 
out. Finally, the post-hoc residual analyses approved the validity of the 
regression models.
With regard to the covariate age (regression step 1), the results for 
WAI-Total score and all WAI-dimensions except dimension 7 showed 
that age is a signiﬁcant predictor of work ability. With ascending age, 
the observed employees reported lower current work ability compared 
with lifetime best (dimension 1), lower work ability in relation to de-
mands of a job (dimension 2a/b), more diagnosed diseases (dimension 
3), greater work impairment due to diseases (dimension 4), longer 
sick leave during the past year (dimension 5) and poorer prognosis of 
work ability 2 years from now. Only the rating of the mental resources 
(dimension 7) is not inﬂuenced by age.
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The results for the main effects of the predictor quantitative workload 
and the moderator job control are easily reported (steps 2 and 3). For 
all dimensions and WAI-Total score, all main effects for QW and JC 
were signiﬁcant and followed the expected directions. With increasing 
QW, the employees reported lower current work ability compared with 
lifetime best (dimension 1), lower work ability in relation to physical 
and psychological demands of the job (dimension 2a/b), more diag-
nosed diseases (dimension 3), greater work impairment due to diseases 
(dimension 4), longer sick leave during the past year (dimension 5), 
poorer prognosis of work ability 2 years from now and lower mental 
resources (dimension 7). With increasing job control, these effects can 
be observed exactly in the inverse way.
Finally, the interaction of quantitative workload and job control 
is considered. For WAI Total and the dimensions 2a/b, 4, 6 and 7, 
the increases in R2 obtained by the inclusion of the interaction term 
(regression step 4) were signiﬁcant and associated with better work 
ability. Employees experiencing high quantitative workload and high 
job control at the same time, reported higher WAI Total score, better 
work ability in relation to physical and psychological demands of the 
job (dimension 2a/b), lower work impairment due to diseases (dimen-
sion 4), better prognosis of work ability 2 years from now (dimension 
6) and better mental resources (dimension 7) than employees facing 
high quantitative workload and low job control coincidentally. By 
contrast, when QW was rated low, no differences were revealed between 
employees experiencing high and low JC.
For dimensions 1, 3 and 5, the change in R2 on introduction of 
the interaction term was not signiﬁcant. When QW is high, employ-
ees facing high JC do not differ from employees experiencing low JC 
in relation to their current work ability compared with lifetime best 
(dimension 1), their diagnosed diseases (dimension 3) and their sick 
leave during the past year (dimension 5). All regression parameters can 
be retained from Table 2.
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Discussion and Conclusion
The reported results largely support our hypotheses. The postulated 
moderating effect of job control as researched by Karasek (1) was found 
for WAI Total score. Moreover, the analyzed dimensions of work ability 
differed: for work ability in relation to demands of a job (dimension 
2a/b), work impairment due to diseases (dimension 4), prognosis of 
work ability 2 years from now and mental resources (dimension 7) 
a moderating effect was revealed, whereas no moderating effect was 
found for current work ability in relation to lifetime best (dimension 
1), number of diagnosed diseases (dimension 3) and sickness absence 
(dimension 5).
Therefore, the distinction between self-reported strain measures 
and more objective strain measures like diagnosed diseases or sickness 
absence seem to be helpful in explaining why the moderating effect of 
job control is sometimes found and sometimes not.
However, these results differ from the ﬁndings of de Lange et al.: 
Studies examined in this meta-analysis, i. e. Parkes, Mendham and 
von Rabenau (14) and Bromet, Dew, Parkinson and Schulberg (15) 
found signiﬁcant Demand times Control interaction effects in predict-
ing somatic symptoms. A possible explanation might be that the WAI 
dimension “number of current diseases diagnosed by a physician” is a 
heterogeneous sum of all kinds of diseases, more or less inﬂuenced by 
job characteristics (i. e. birth defects vs. mental disorders). Therefore, 
in further research focused on (psycho-)somatic symptoms, should this 
distinction be considered.
For predicted sickness absence, in de Lange et al.’s meta-analysis, 
interactions were found when social support was included, i. e. Vahtera, 
Kivimäki, Pentti and Theorell (16). Studies that disregarded social 
support, i. e. Parkes (17) found no moderating effect. As in our study 
social support was not considered, the results are consistent with these 
earlier ﬁndings.
A possible reason why no interaction was found for dimension 1 
might be the fact that this item is closer to the more objective measures 
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like diagnosed diseases or sickness absence than to rather subjective 
self-reported measures, like dimensions 2, 4, 6 and 7. Perhaps, this 
global rating of current work ability compared with lifetime best can be 
considered as an overall rating of the current state that is not as much 
inﬂuenced by subjective appraisals as other dimensions. For example, 
in contrast to dimension 1, dimension 2 explicitly contains ratings of 
workplace demands. Likewise dimension 7 implicitly includes the as-
sessment of mental resources which might also be present or absent in 
the private sector. This leads to the general question of how strongly 
the different dimensions of the WAI are inﬂuenced by subjective ap-
praisals which should be investigated in further research on WAI and 
its dimensions.
In the following section, the effects of the variables entered in the 
regression equations will be discussed generally according to the order 
of their introduction. Although the observed effect sizes should be in-
terpreted with caution due to the mentioned methodical issues, some 
annotations can be made. First, age is not the only and not always the 
strongest predictor of work ability. Only for dimensions 2a, 3, 4 and 5 
which are associated with physical aspects, has age the greatest inﬂuence 
on work ability. The rating of mental resources (dim 7) is not determined 
by age at all. Therefore, the conclusion that work ability is just a func-
tion of age is over simpliﬁed. The results of this study clearly conﬁrm 
the importance of job characteristics and adequate job redesign on work 
ability. Quantitative workload especially was proven to be signiﬁcantly 
associated with work ability. These ﬁndings support previous observations 
of an impact of psychosocial work stress. It was also demonstrated that 
the associations are more serious for employees with low job control than 
for employees with high job control. Admittedly, high job control cannot 
fully compensate the adverse effects of quantitative workload. Although 
the assumed interactions were signiﬁcant, its practical relevance could be 
very small. This has to be taken into account when job redesign is ap-
plied in order to maintain the work ability of employees. The negative 
effects of high quantitative workload on the work ability cannot only 
be compensated by increasing job control. Job redesign actions should 
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therefore focus on the reduction of quantitative workload meanwhile 
job control should be enhanced conjointly.
For the interpretation of the results, some limitations have to 
be taken into account. First, due to the cross-sectional design of this 
study, conclusions concerning causal relations are invalid. Although 
we assume that high quantitative workload determines a decrease in 
work ability, it is, for example, possible that people with poor work 
ability are more frequently exposed to high workload situations because 
of adverse employment chances. It is also possible that employees due 
to few mental resources perceive high workload. In this case mental 
resources would be treated as an independent variable and not, as in 
our study, as a dependant variable. Consequently, in order to conﬁrm 
our results, longitudinal analyses are required. Second, the attributes 
of WAI have to be considered. The already mentioned statistical issues 
in the data might affect the reliability of the reported ﬁndings. On the 
other hand, the large size of the observed sample with more than 3,300 
objectives enforces the statistical power of the applied tests. Neverthe-
less, the validity and structure of WAI should be investigated in further 
research. Finally, the big sample-size leads to another implication. Due 
to the fact that small effects tend to become signiﬁcant more easily in 
big samples, the discussion of the practical importance of the ﬁndings 
may not be underestimated.
Despite these limitations the results of this study contribute to 
a clariﬁcation of the relationship between work-related stressors and 
work ability. Furthermore, they help to improve the insights of WAI 
and the concept of work ability.
In conclusion, the results conﬁrmed that work ability has a het-
erogeneous structure. The results of de Lange et al. (7) were approxi-
mately replicated by investigating the concept of work ability and its 
dimensions as outcome variables. Moderating effects of job control 
were only found for the WAI Total score and for the fairly subjective 
WAI dimensions. In further studies, for a deeper understanding of the 
moderating effect of job control it therefore makes sense to consider 
each of the dimensions of the Work Ability Index (WAI) on its own.
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Abstract
The objective of this study was to investigate  the interactions between age and 
work ability of nurses working in hospital wards. The methodology encompassed 
the work ability analysis using the Portuguese version of the WAI and the work-
place characterization using the Mapo Index. Our sample consisted of 238 nurses 
working on 14 wards, with a mean age of 34.2 years. The average WAI was 38.7 
corresponding to agood work ability and, by age group, there were signiﬁcant dif-
ferences in WAI. Among nurses the decrease of work ability can be accelerated due 
to factors present in the workplace (level of dependency of patients, number of staff, 
availability of mechanical lifts, room lay-out, shift work and others).
Keywords: aging; healthcare workers; hospital ergonomics; work ability 
index.
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Introduction
In several European countries, hospital nurses belong to young age 
groups and many of them go into early retirement (1) before the legal 
retirement age, which is 65 years with Portuguese public administra-
tion. The heavy physical workload related to patient handling is one 
of the factors leading to this early retirement. With respect to the 
physical demands of the tasks, Millanvoye (2) considers that when 
physical demands are too high it can exclude older people from work. 
At hospitals, high physical demands of work related to patient han-
dling tasks, but also the poor design of workplaces and the absence or 
inadequacy of equipment, inﬂuence the work practices of nurses (3, 
4) and their work ability perception. Moreover, it is also recognized 
that there is a phenomenon of differential aging in hospitals related to 
working conditions (5). Thus, the study of age at work is indicative of 
several problems related to the work determinants and its impact on 
health and well-being.
The Work Ability Index (WAI) is based on the balance between 
the demands of work and the resources of the individual (6, 7, 8). The 
WAI has already been translated into Portuguese (9) and studies have 
been initiated in different activity sectors, namely in the healthcare 
sector (4).
The objective of this study was to investigate the interactions 
between age and work ability of nurses working in hospital wards.
Methods
The methodology encompassed a work ability analysis using the Por-
tuguese version of the WAI (9) and a workplace characterization using 
the Mapo Index (10). The data collection comprised the self-adminis-
tered WAI questionnaires, interviews with the head nurses in order to 
characterize organizational demands and worksite visits to characterize 
ward layout and equipment.
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Participants
The target population consisted of all nurses working in the wards of 
a Portuguese central hospital.
Our sample consisted of 238 nurses working in 14 wards. Par-
ticipants had a mean age of 34.2 years (sd=10.02), 82.4% were female 
and on average had spent 10 years (sd=9.50) in the current hospital. 
Most of the nurses were shift workers (83.2%), 60.5% did not take 
exercise regularly, 77.1% were non-smokers, 28.2% reported acute low 
back pain in the last 12 months and 94.5% identiﬁed the main work 
demands as both physical and mental.
Results
The average WAI for all nurses was 38.7 (min=18; max=49; sd=5.84) 
corresponding to a good work ability. If we look at the WAI by cat-
egories, the proportion of nurses with “good” work ability was the 
largest (47.1%), followed by the group with “moderate” work ability 
(27.3%) (Table 1).
Table 1. Results distribution by WAI categories.
Frequency Percentage (%)
WAI categories Poor 12 5.0
 Moderate 65 27.3
 Good 112 47.1
 Excellent 49 20.6
 Total 238 100.0
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When the analysis is focused on those three items that have a 
higher predictive value, items 1, 2 and 4 are taken into consideration 
(9). With respect to item 1, an evaluation of nurses in comparison with 
the lifetime best (10-point scale) indicates that 50% of them rated their 
work ability with 8 or more. On item 2, the work ability in relation to 
job demands (1-10 points) shows 50% of the nurses with 7 or more. But 
from the point of view of physical demands, although the perception 
of the majority was “good” or “very good” (68.9%), there were 31.1% 
of the nurses considering it “moderate” or less (Table 2). 
Table 2. Results of work ability in relation to physical and mental job de-
mands.
Item 2 Physical capacity Mental capacity
 Freq. % Freq. %
Very poor 1 .4 0 .0
Poor 8 3.4 1 .4
Moderate 65 27.3 33 13.9
Good 129 54.2 144 60.5
Very good 35 14.7 60 25.2
Total 238 100.0 238 100.0
Concerning item 4, estimated work impairment due to diseases, only 
31.1% reported no hindrance or diseases, 32.8% had symptoms re-
lated to the work and 34.9% reported slowing down the work pace or 
changing the work methods (Table 3).
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Table 3. Estimated work impairment due to diseases.
Item 4 Freq. %
Estimated work 
impairment
Because of my disease, I feel I am able 
to do only part-time work 3 1.3
 I must often slow down my work pace or change my work methods 24 10.1
 I must sometimes slow down my work pace or change my work methods 59 24.8
 I am able to do my job, but is causes some symptoms 78 32.8
 There is no hindrance / I have no diseases 74 31.1
 Total 238 100.0
The results by age group showed a decreasing WAI related to age (Fig-
ure 1). To test work ability differences between age groups a one-way 
ANOVA was used. The results showed that, by age group, there existed 
signiﬁcant differences in WAI (F
(238;3)
=19,76; p=,000). The WAI median 
for the group aged above 45 years was 35.5 (moderate).
The average work ability index decreased with age and there was 
a substantial prevalence (32.3%) of poor and moderate WAI.
Grupo Etário
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Figure 1. Work ability index results by age group.
  |  122  |
On a second step, to study the variables that affected the WAI, multiple 
linear regression was chosen. First, the existence of signiﬁcant associa-
tions between demographic variables and the Mapo Index with WAI 
was evaluated. Second, the variables age, gender, marital status, shift 
work and acute low back pain were considered to explore their explana-
tory power capacity in WAI. Finally the variables age, presence of acute 
low back pain and male gender were included in the model through 
the stepwise method. These three variables proved to be predictive of 
WAI (p <0.01). The variables eliminated where those which had no 
signiﬁcant explanatory ability. After examining the assumptions of the 
model for the normal distribution, homoscedasticity and independence 
of errors and analysis of outliers, the outliers and inﬂuential cases were 
eliminated and a model was obtained given by the estimated equation 
(Equation 1).
Equation 1.
WAI = 47.457 + 0.224 x Age - 4.473 x Acute LBP + 3.227 x 
Male Gender
The model is signiﬁcant overall (F (3, 216) = 49.35, p = 0.000), as well 
as for each of its parameters (t test with p <0.05). The correlation coef-
ﬁcient was 0.641 and 0.403 of R2. The standard error of the regression 
was 4.051. In summary, the model obtained explains 40.3% of the 
total variation of the WAI and the remaining 59.7% can be explained 
by other factors not considered in this study.
Discussion
The average of the work ability index in this sample of nurses was found 
to decrease with age, which is in agreement with several studies (11, 12, 
13). Slightly under half of the sample had a good index (47.1%), but 
there was a substantial prevalence (32.3%) of impaired WAI (poor and 
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moderate categories) which concurs with the results of other studies 
with healthcare workers (11, 12).
The work ability median for the group aged above 45 years was 
35.5, which belongs to the “moderate” category. This value is lower 
than the reference values for the Portuguese population belonging to 
the age group 46-55, which was approximately 38 (good work ability) 
[9] and also lower than the index values for the Finnish population 
belonging to the age group 45-55, which was approximately 40 (good 
work ability) (8). These results can be explained by the nature of the 
work in hospital wards. People working in physically demanding jobs 
usually have lower average WAI than people working in mentally 
demanding jobs (13). Besides this fact, among nursing personnel the 
decrease in work ability can be accelerated due to several factors pres-
ent in the workplace (12), namely the level of dependency of patients, 
the number of staff, the availability of mechanical lifts, room lay-out, 
shift work and others.
The multiple linear regression model identiﬁed the variables age, 
occurrence of acute low back pain and gender as predictors of WAI. 
Increasing age and the presence of acute low back pain contribute to 
the reduction of WAI and male gender to its increase. These results 
conﬁrm the relation between age and the deterioration in work ability 
(1, 6, 11, 12, 13). With respect to gender, it is known that women 
have additional non-occupational activities, such as the care of chil-
dren and domestic work, that may contribute to a loss of work ability 
(12). Also, predominantly physical work usually performed by nurses 
would explain the presence of acute low back pain and its relation to 
WAI (11, 13).
Psychosocial factors are potentially relevant to explain the vari-
ability of WAI and therefore if included could have increased the 
explanatory power of the model.
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Conclusion
The study results imply a need for programs in the workplace in order 
to promote wellbeing. Work ability is the foundation of employability 
and employment which is becoming more important nowadays, to 
prevent discrimination against older nurses in the hospitals.
The Work Ability Index is an important tool for bringing together 
the working capabilities of ageing employees, identifying their needs 
and sustaining the choices of occupational health services in the devel-
opment of programs to enable ageing employees to work.
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Abstract
The aim of the study is to investigate the relationship between effort/reward 
imbalance and work ability in the nursing and call-center sectors. A self-
reported questionnaire was completed by 1,113 nurses and 1,106 call-center 
operators. Among the nurses, after adjustment for several confounders, high 
effort/reward imbalance  was associated with poor/moderate work ability 
(O.R.=2.4;  95% C.I. 1.7-3.5). Considering the subscales, both “High 
Effort” and “Low Esteem” were associated with poor/moderate work ability. 
Among call-center operators high effort/reward imbalance was associated 
with poor/moderate work ability (O.R.=1.9; 95% C.I.=1.3-2.7). Con-
sidering the effort/reward imbalance subscales, only “Low Esteem” was 
signiﬁcantly associated with poor/moderate work ability.
Key terms: Effort-Reward Imbalance, Work ability, Call-center, Nurs-
es.
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Introduction
Work Ability can be deﬁned as the sum of factors enabling workers to 
successfully manage their work demands (1, 2).
Work demands and resources, environment, community, organiza-
tion, process, and the whole work culture affect perceived work ability. 
Work stress is related to deterioration in work ability (3, 4).
Work stress was made operative in this study via the Effort/Reward 
Imbalance (ERI) model. This model assumes that stress emerges when 
efforts expended at work are not reciprocated by rewards received in 
return, in terms of esteem, career perspectives, job security and pay. 
The model emphasizes the central role of cognition and the balance 
between effort and rewards as instrumental for producing dissatisfac-
tion and ill-health (5).
In the long run, the imbalance between efforts and rewards may 
increase susceptibility to illness through continuous experience of 
negative emotions and consequent strain (6). ERI has proved to be ef-
fective in predicting several outcomes related to health and well-being 
(7), including work ability (8, 9).
Two different jobs were considered in this study: nursing and 
call-center work. Several studies have shown that occupational stress 
is very prevalent among nurses (9), who face both mental and physical 
demands at the same time. Further studies have documented that work 
stress is also present in call-center operators (10, 11), but work tasks 
entail mental demand only.
The aim of the study is to evaluate the relationship between ERI, 
its components, and work ability among nursing professionals and 
call-center operators.
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Methods
Samples and procedure
A self-reported questionnaire, including the ERI questionnaire and the 
Work Ability Index (WAI), was distributed in seven hospitals (both 
state-owned and private) and six call-centers located in Italy.
Presentations of goals and the procedures for the investigations 
were arranged with the management staff of each hospital department 
and call-center to increase commitment and support. 
The self-reported questionnaire was answered by 1,113 nurses 
and 1,106 call-center operators (response rate=76.4% and 99.1% 
respectively).
The nurses responded to the questionnaire during working hours, 
the call center operators completed the questionnaire following routine 
worksite health surveillance.
Among nurses, 86.5% were women, 45.5% were aged 31-40 
years and mean work experience was 12.6 (sd 8.8); among call-center 
operators, 77.4% were women, mean age was 33.4 years (sd 3.9) and 
mean work experience 8.0 (sd 2.2). 
Measures
WAI
The WAI is based on a self-assessment of work ability and yields in-
formation about individual health, physical and mental demands in 
the job and in performance ability.
The WAI consists of the 7 items including subjective estimation 
of physical and mental work ability, diseases suffered, sick leaves and 
psychological resources (2). The WAI score ranges 7 to 49: work ability 
scores ranging from 7 to 27 are evaluated as “poor”, from 28 to 36 as 
“moderate”, from 37 to 43 as “good” and from 44 to 49 as “excellent”. 
In the present analysis, the categories “poor” and “moderate” were ag-
gregated to represent a low work ability status. 
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ERI 
To measure work stress according to the Effort/Reward Imbalance 
model, we used the ERI self-report questionnaire (ERI-Q) (12). The 
ERI-Q includes 17 items, 6 of which measure the component “Effort” 
and 11 the component “Reward”. The “Effort” component refers to 
individual stress experienced in relation to job demanding aspects 
(quantitative and qualitative demands, overtime, responsibility, etc.). 
The “Reward” component includes three subscales: esteem reward, 
reward related to job security, and promotion prospects and ﬁnancial 
reward. The subjects were invited to rate the amount of distress ex-
perienced in relation to each work characteristic on a four point scale 
(from “not at all distressed” to “very distressed”). The ﬁnal score for 
Effort/Reward Imbalance was calculated on the Effort/Reward basis 
ratio. Following the theoretical background, the ERI continuous score 
was dichotomized so that ERI >1 indicates work stress with efforts 
higher than rewards, while ERI ≤1 points to a non-stress situation.
Statistical analysis
The statistical package SPSS 17.0 for windows was used for data analy-
sis. A logistic regression analysis was carried out to test the association 
between ERI and WAI.
Results
Among nurses, 16.2% reported ERI scores >1 and 33.4% had poor/
moderate WAI (29.3% moderate, 4.1% poor). After adjustment for 
sex, age, marital status, number of children, job seniority, workload, 
overcommitment and working time, “High ERI” was associated with 
poor/moderate WAI (O.R.=2.40; 95% C.I.=1.70-3.50). Considering 
the ERI score tertiles, the medium and high tertiles (as compared with 
low tertile) were signiﬁcantly associated with poor/moderate WAI 
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(O.R.=1.78; 95% C.I.=1.18-2.67 and O.R.=4.16; 95% C.I.=2.73-
6.32 respectively).
Among call-center operators, 27.7% reported ERI scores >1 and 
19.8% a poor/moderate WAI (18.1% moderate, 1.7% poor). After 
adjustment for sex, age, marital status, number of children, education, 
job seniority, commuting time, overcommitment, job task (inbound/
outbound calls), and working time, “High ERI” was signiﬁcantly as-
sociated with poor/moderate WAI (O.R.=1.87; 95%C.I.=1.29-2.72). 
Considering the ERI score, the medium and high tertiles (compared 
to the low tertile) were associated with poor/moderate WAI (medium 
tertile O.R.=2.55; 95%C.I.=1.43-4.54; high tertile O.R.=3.13; 95%C.
I.=1.72-5.69).
To compare the two ERI components (Effort and Reward), the 
direction of the Reward scale was inverted (higher values mean less 
reward) and all measures were rescaled to the same range and catego-
rized into tertiles.
Table 1 shows the results of testing for an association between 
Effort and Reward score and poor/moderate WAI. 
Among nurses, both Effort and Reward were signiﬁcantly as-
sociated with poor/moderate WAI. “Low Reward” vs “High Reward” 
and “High Effort” vs “Low Effort” were more strongly associated with 
poor/moderate WAI (O.R.=2.79; 95%C.I.=1.72-4.54 and O.R.=1.70; 
95%C.I.=1.05-2.77, respectively). 
Among call-center operators, only the Reward component was 
associated with poor/moderate WAI (“Low Reward” vs “High Reward” 
O.R.=3.82; 95%C.I.=2.21-6.33).
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Table 1. Associations between Effort, Reward score and Poor/Moderate 
Work Ability.
Call Center
Operators** Nurses*
Predictors Poor/moderate WAI
O.R. (95%C.I.) O.R. (95%C.I.)
Medium Effort 
(ref. Low) 0.83 (0.48-1.41) 1.51 (0.97-2.33)
High Effort
(ref. Low) 1.02 (0.59-1.76) 1.70 (1.05-2.77)
Medium Reward 
(ref. High) 1.80 (1.04-3.11) 2.44 (1.54-3.87)
Low Reward 
(ref. High) 3.82 (2.21-6.33) 2.79 (1.72-4.54)
* O.R. are adjusted for sex, age, marital status, number of children, education, 
job seniority, commuting time, overcommitment, job task, working time and all the 
predictors
**O.R. are adjusted for sex, age, marital status, number of children, job seniority, 
workload, overcommitment, working time and all the predictors
Table 2 shows the association between Reward subscales and poor/
moderate WAI. 
Among nurses “Low Esteem” (compared to “High Esteem”) was 
associated with poor/moderate WAI (O.R.=1.81; 95%C.I.=1.14-
2.87).
Considering call-center operators only, “low Esteem” was associated 
with poor/moderate WAI (O.R.=2.59; 95%C.I.=1.62-4.15), but “Low 
Promotion/Salary” also appears to have some relevance (O.R.=1.71; 
95%C.I.=0.99-2.97).
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Table 2. Associations between  Reward components  and Poor /moderate 
Work Ability
Call Center
Operators** Nurses*
Predictors Poor/moderate WAI
O.R. (95% C.I.) O.R. (95% C.I.)
Medium Job Security
(ref. High) 1.24 (0.85-1.82) 1.23 (0.70-2.03)
Low Job Security
(ref. High) 1.48 (0.85-2.57) 1.18 (0.68-2.01)
Medium Esteem
(ref. High) 1.38 (0.89-2.12) 1.07 (0.68-1.69)
Low Esteem
(ref. High) 2.59 (1.62-4.15) 1.81 (1.14-2.87)
Medium Promotion/Salary
(ref. High) 1.08 (0.70-1.67) 0.95 (0.59-1.53)
Low Promotion/Salary
(ref. High) 1.71 (0.99-2.97) 1.32 (0.80-2.15)
* O.R. are adjusted for sex, age, marital status, number of children, education, job 
seniority, commuting time, overcommitment, job task, working time, Effort tertiles 
and all the predictors
**O.R. are adjusted for sex, age, marital status, number of children, job seniority, 
workload, overcommitment, working time, Effort tertiles and all the predictors
Conclusions
Among the nursing professionals and call-center operators, high ERI 
proves to be associated with poor/moderate Work Ability Index.
This supports the rationale of work ability (13), claiming indi-
vidual work ability to derive from the balance between job demands 
and available resources to meet them. Imbalances between efforts and 
resources (in terms of rewards given) may in turn reduce, through 
continuous experiences of strain, the individual’s sense of ability to 
adjust to the work environment. Indeed, in the study by Ilmarinen 
et al. (13), adverse psychosocial job characteristics, which are relevant 
antecedents of work stress, proved to be important factors in explain-
ing work ability. 
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Going through the two components of ERI (Effort and Reward), 
“Effort” was associated with low work ability only in nursing profes-
sionals and “Reward” was the factor more strongly associated with 
poor/moderate work ability in both professions considered.  “Effort” 
seemed to be most important in job with physical demands.
Given the three Reward factors (esteem, job promotion/salary and 
job security), “low esteem” is the Reward component more strongly 
associated with poor/moderate work ability. 
Tsutsumi and Kawakami (14) in a review of empirical studies 
on the ERI model, suggested different interventions to approach oc-
cupational stress reduction in accordance with the different factors of 
ERI. 
Thus, actions to promote work ability, have to consider the preva-
lence of possible negative work characteristics in detail, with focus on 
impact of different factors of ERI.
Limitations of the study are its cross-sectional nature, affecting 
the possibility to draw ﬁrm conclusions on causal relationships, and its 
self-report measures of working and health condition assessment. 
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Abstract
While research is mainly focused on the role of gender and biological/
chronological age in the relationship between Work Ability Index and 
Effort/Reward Imbalance, this study addresses the association between 
work-related stress and work ability, taking into account the role of family 
status and work-family conﬂict. In a representative sample of 3949 female 
Italian nurses, relationships were analyzed by means of Random Forests 
Analysis and General Linear Models (GLM). The results conﬁrm that, 
among Italian nurses, work-related stress and work family conﬂict are 
associated with lower work ability and these variables affect work ability 
mostly in an independent way.
Key terms: Work Ability Index, Effort Reward Imbalance, Work-family 
conﬂict, Self effectiveness, Health
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Introduction 
The well known international questionnaires Effort Reward Imbalance 
(ERI-Q), Work to Family Conﬂict (W/F_C) and Work Ability Index 
(WAI) are all based on the principle of balance/imbalance. 
The Effort Reward Imbalance model emphasizes the crucial role of 
cognition and the balance between efforts and rewards as instrumental 
for job satisfaction and health development. Such  imbalance may re-
sult in a state of social reward frustration, stimulating the meso-limbic 
dopamine system and activating several stress axes within the organism, 
including autonomic, neuroendocrine, immune and inﬂammatory 
responses by the central nervous system; this may lead to diseases of 
the body (2).
Another kind of imbalance is considered to be Work-Family Con-
ﬂict, which is based on the Role stress theory (3), triggered by simulta-
neous pressures of demand in the work and family roles (4).
The Work Ability Index also assesses a particular kind of bal-
ance/imbalance. As summarized by Louhevaara and Järvelin (5): work 
ability is characterized by the balance between a worker’s individual 
resources and demands of the work incorporating environment and 
work organization. The principal individual resources included health, 
capacities, competence and values.
On the basis of this common balance/imbalance concept, we as-
sume that a relationship among these measures may be due to a com-
mon variance shared by these factors, which accordingly can be seen 
as aspects of the same latent factor. Alternatively we assumed that an 
Effort/Reward imbalance and/or a Work-family conﬂict can determine 
a lower Work Ability through the perception of low effectiveness and 
lack of well-being.
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Objectives 
The need to maintain good health and work ability with aging due to 
the supportive role of organizations becomes increasingly important 
as the workforce grows older. While most studies are focused on the 
role of gender and biological/chronological age as moderators in the 
relationship between stressors and Work Ability Index, our aim is to 
evaluate, in a representative sample of female Italian nurses, the as-
sociation between work-related stress and work ability, considering 
the role of family status and work-family conﬂict. In this regard, it is 
worth recalling the words of Gould and colleagues, who recognized 
that a reconciliation between family life and work is essential to work 
ability (1).
Methods 
To validate our hypotheses, a total of 3,949 female nurses (aged 21-64) 
were included in the analyses: 3,623 from the Italian NEXT study (6) 
and 326 from six representative healthcare institutions of the Lazio 
Region, Italy (7). The Work Ability Index and its subscales were con-
sidered as the outcomes. As potential predictors we selected the Effort-
Reward Imbalance questionnaire by Siegrist (8) and the Work-Family 
Conﬂict by Netemeyer et al. (9), but also work-time schedule, family status, 
number of children < 7 yrs of age, additional off-work caring responsi-
bilities and age. The importance of these covariates was estimated by 
Random Forest (10) following the methods proposed by Sandri and 
Zuccolotto (11). An explorative factor analysis was then performed to 
check the uniqueness of each covariate and the relationships between 
the standardized variables of interest were ﬁnally analyzed by General-
ized Linear Models (GLM). 
  |  138  |
Results 
About one-third of respondents (27.2%) reported low work ability 
scores (WAI<37) and 30.1% an ERI ratio higher than 1 which indicates 
a presence of work-related stress in this population. 
The Random Forests analysis (see Fig. 1) showed that all scales 
of ERI and W/FC were the most important predictive covariates of 
WAI. Work schedule, age, family status, additional off-work caring 
responsibilities and number of children <7yrs of age proved to be weak 
or non-signiﬁcant predictors.
Figure 1. Random Forest Analysis. Strength of associations with WAI.
 
In the explorative factor analysis, ERI-ratio, W/FC and WAI loaded on 
one factor only, which explains 52.79% of the total variance; still each 
variable showed a high value of uniqueness: Effort/Reward Imbalance 
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= 0.59; Overcommitment = 0.60; Work – family conﬂict =0.66 and 
Work Ability Index = 0.77.
GLM results (adjusted for age, shift work, family status, number of 
children under 7 years and additional off-work caring responsibilities) 
showed that lower levels of WAI were associated with higher ERI-ratio 
and W/FC (ﬁg.2). No interaction was found between ERI ratio and 
W/FC. Age groups and additional off-work caring responsibilities were 
also associated with lower perceived work ability, while work schedule 
and number of children <7yrs of age were inversely associated with 
higher work ability.
Figure 2. Mean of standardized WAI by age, ERI-Ratio and W/F_C.
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Lower WAI levels related to aging were clear for WAI sub-items 3, 4 
and 6, while  sub-item 5 was lower among adults living alone with 
children (Table 1).
Table 1. WAI - General Linear Models (GLM), signiﬁcant coeffcients
 WAI WAI1 WAI2 WAI3 WAI4 WAI5 WAI6 WAI7
<=45 yrs 1.9*** 2.8*** 1.2** 0.3 1.9***
Off-work caring 
resp.p. -1.2** -2.2*** -1.0* 1.0* -1.0*
Living alone
Living as the only 
adult with children -1.4* -2.8*** -2.8**
Living with another 
adult 0.9*
Irregular day working 
hours 2.1*
Night shift only
Shiftwork with nights 4.0*** 2.8*** 1,2* 3.8*** 1.9*** 3.1*** 3.6***
Shiftwork without 
nights 1.1* 1.6** 1.3* 3.0***
No. of children <7 yrs 0.6* 0.6* 0.9**
W/F_C -0.2** -0,2* -0.4*** -0.2* -0.2*
ERI Ratio -0.3*** -0,2* -0.5*** -0.2* -0.3***
W/F_C*ERI_Ratio 0.0*** 0.0**
* p =<01
** p=<p.001
*** p=<.0001
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Discussion and Conclusion
Few studies have analyzed the relationship between Effort Reward Im-
balance and Work Ability. Freude et al. (12, 13) observed this association 
in a sample of teachers, Sartori (14) identiﬁed a 2.5 fold higher risk of 
having a poor WAI in subjects with high ERI-imbalance after adjust-
ing for sex, age, work schedule and professional area, while De Jonge 
(12) found a signiﬁcant but different impact of the ERI component 
“Reward” between younger and older workers. 
As a whole, women obtain lower scores in WAI than men, which 
could be due to their lower social status and higher commitment in 
the family context. Indeed, multiple roles could have different conse-
quences: on the one hand they can generate more resources and op-
portunity for energy restoration through enhanced self-esteem (15), 
on the other hand they may generate more pressure from work and 
family, if these are mutually incompatible.
Our results conﬁrm that among Italian nurses work-related stress 
as measured with the ERI-Q and Work-family conﬂict are signiﬁcantly 
associated with lower work ability. These associations proved not to 
be due to common variance resulting from a shared inclusive imbal-
ance background. W/FC proved valid regardless of the ERI ratio, 
which means that low balance between efforts and reward does not 
necessarily determine work-family conﬂict and vice versa. The R2 of 
the GLM showed that all these variables explain only 0.17% of the 
total WAI variance. It is important to remember that other measures 
such as job demands, job control, motivation, job meaning etc. play 
a relevant role in WAI.
The literature shows that younger people perceive work ability 
much better than do older people (16, 17, 18), and this is also true 
with regard to the functional age index (19). Our data conﬁrm that 
WAI sub items dealing with disease, work impairment due to disease, 
prognosis of work ability two years from now discriminate between 
younger and older nurses. The same sub items were noted by Sartori 
(14) in a different population.
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Shift with night work and one or more children < 7 yrs had positive 
associations with work ability. We can assume that nurses also working 
on night shifts are generally more healthy and that nurses with children 
are younger and can avail themselves of more support.
To maintain and promote work ability, healthcare organizations 
should consider both work- related stress and work-family conﬂict. As 
speciﬁc options for older workers it is possible to promote the availabil-
ity of ﬂexible working arrangements, include part-time employment, 
job sharing and home-based work. 
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Abstract 
In this study the effects of perceived work stress and shift work on work 
ability were examined in a group of 23 nurses working on a cardiology 
ward, and 35 hospital staff employees working at the HRM department. 
The relationship of WAI and perceived work stress was examined using 
a stress questionnaire. Analysis showed markedly negative correlations of 
work ability and several work stress factors. Shift work, however, did not 
signiﬁcantly lower the WAI scores for the nurses. Work stress factors possibly 
intensify the age associated decline in work ability. 
Keywords: WAI, work ability, work stress, shift work, aging worker
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Introduction
In studies on work ability in different countries a statistically negative 
relationship has been observed between work ability and chronological 
age. However, age has been found to explain a relatively small amount 
(5–10%) of variance in the WAI score (1).  
Aim of the study
In several studies it has been found that work stress may affect the 
work ability of aging workers. Shift work is possibly an additional 
stress variable that may have adverse effects on aging workers (2). In 
this study the effects of shift work and other stress work stress factors 
on work ability were examined.
Methods 
The study comprised 58 hospital workers of a general hospital consisting 
of 25 nurses (staff members of a cardiology department, all nurses were 
engaged in shift work), and 33 hospital staff employees belonging to 
the human resource management (HRM) department of the hospital. 
Use was made of the Work Ability Index (WAI) and the Work Stress 
Index (WSI) to record perceived work stress. Relationships were studied 
between the scores obtained with the WAI and WSI respectively and 
calendar age of the studied subjects.  Details about the WSI have been 
reported earlier (3).
  |  146  |
Results
Table 1 presents some results of the groups studied. 
Table 1. Mean age and mean WAI scores of the two study groups. The 
differences in WAI scores are not statistically signiﬁcant.
 Studied population  N  mean age ± s.d.  mean WAI ± s.d.  % WAI <37 (poor –moderate)
 Cardiology  25  43.2 ± 9.8  41.7 ± 4.3  8.0 %
 HRM  33  41.6 ± 11.0  43.1 ± 3.9  0.3 %
 All  58  42.3 ± 10.4  42.5 ± 4.1  5.2 %
Work ability and age
The WAI scores obtained were related to calendar age by means of linear 
regression analysis. The results are shown in Table 2. A remarkable dif-
ference in explained variance was found between the cardiology group 
and the HRM group. In the cardiology group (nurses) age seemed to 
affect work ability much more than in the HRM group
Table 2. Results of the linear regression analysis
Studied population N Regression analysis
Age vs. WAI
R2  (explained.
variance)
 Cardiology 25 WAI = 49.0 - 0.17 * age 0.146  (14.6 %)
 HRM 33 WAI = 45.5 - 0,06 * age 0.030  (3.0 %)
 All 58 WAI = 46.9 - 0.10 * age 0.070# (7.0%)
# = p< 0.05
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Perceived work stress
Perceived work stress results are presented in Table 3. Details of the six 
stress factors (sf ) indicate that signiﬁcant work stress average stress score 
(aws) perceived 53% of all the subjects. A stress factor was considered 
high if its score was higher than or equal to 2.0 (on a scale of 1–5). 
Table 3 shows that the majority of the nurses reported high work 
stress, in particular sf3 and sf6 (i.e. quantitative overload and unfa-
vorable work environment respectively). The high score of sf6 was 
probably due to poor air-conditioning in the cardiology department 
giving rise to complaints from many about too high temperatures of 
the work environment.
Table 3. Mean scores of the different stress factors and percentages of 
subjects with stress factor scores of 2.0 and higher.(for explanation see 
text and reference3)
Cardiology HRM All
Stress 
factor Score % ≥ 2 Score % ≥ 2 score % ≥ 2
Sf1 1.53 12 % 1.59 21 % 1.57 17 %
Sf2 1.57 4 % 1.64 21 % 1.61 14 %
Sf3 1.99 68 % 2.19 70 % 2.10 69 %
Sf4 1.52 8 % 1.38 3 % 1.44 5 %
Sf5 1.80 36 % 1.77 36 % 1.79 36 %
Sf6 1.92 56 % 1.73 42 % 1.81 48 %
Average 
stress 
score
1.72 1.81 1.91
≥ 2 sf ≥ 2 N = 14 56 % N = 17 51.5 % N = 31 53%
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Perceived work stress and work ability
To identify a possible relationship between work ability and perceived 
work stress the mean score of the different stress factors were calculated 
for each subject. By means of linear regression analysis it was found 
that work stress makes a considerable contribution in explaining the 
variance of the WAI score. The results are shown in Table 4.
Table 4. Effects of stress on work ability; results of linear regression analysis
Studied 
population
N
Model WAI vs. Stress
(AVS = average stress 
score)
WAI vs AVS
R2  (exp.variance)
Cardiology 25 WAI = 57.3 - 9.09 * AVS  0.256  (25.6 %)
HRM 33 WAI = 52.1 - 5.23 * AVS 0.214  (21.4 %)
There appear to be considerable differences in WAI score between 
workers who report work stress and those who do not. This is shown 
in Table 5. In the cardiology group the difference in work ability is 
statistically not signiﬁcant; in the HRM group the difference in WAI 
score is statistically signiﬁcant (P< 0.01)
Table 5. Effects of Stress on WAI (stress is considered to be present if WSI 
scores of 2 or more sf are higher than 2.0) 
Stress Mean WAI score  p-value
Cardiology
No stress 42.7
0.158
Work stress reported 40.9
HRM
No stress 45.2
0.001
Work stress reported 41.1
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Discussion
The results of this study in a working population in a general hospital 
show that work ability is affected by calendar age as well as by perceived 
work stress. The latter seems to explain more of the variance in work 
ability than age. In the group of nurses (cardiology) shift work did not 
result in signiﬁcantly lower WAI scores. However, other stress factors 
like unfavorable environmental conditions added signiﬁcantly to the 
perceived work stress and subsequently to a decline in work ability. In 
the group of HRM workers work stress played an important role in 
explaining average work ability. When looking in more detail at the 
different reported stress factors of this group, it was found that high 
work stress was mainly caused by too high work pressure, unfavorable 
work prospects and unfavorable work environments. 
The general conclusion can be reached that work stress factors may 
contribute considerably to the explained variance of work ability and 
possibly intensify the age associated decline in work ability. 
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Abstract
This study aimed to investigate the predictive values of physical capacity tests in 
respect to perceived work ability among ﬁreﬁghters, using 3 and 13-year follow-
ups. The subjects comprised 74 male ﬁreﬁghters aged from 31 to 45 in 1996. The 
outcome variable was perceived physical work ability, and the predictors were the 
physical capacity tests. Logistic regression models showed that the best predictor 
of decreased perceived physical work ability among ﬁreﬁghters after both 3 and 
13 years was poor agility. These results support the work-related and predictive 
validity, in terms of perceived work ability, of agility tests in measuring physical 
capacity among ﬁreﬁghters.
Key terms: Work Ability, Physical Capacity, Agility, Fireﬁghters, Follow-up 
study
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Introduction
Smoke-diving, roof work, and handling patients and heavy tools are 
typical ﬁre and rescue work tasks in which physical capacity is critical 
for safe and efﬁcient work performance (1, 2). Temporary thermal and 
ground conditions, and the use of protective equipment further increase 
the load on the cardiorespiratory and musculoskeletal systems, as does 
the requirement of postural and movement control (1, 3, 4).
Three and six-year follow-ups among ﬁreﬁghters have previously 
shown that losing control through making errors, slow performance 
time in the functional balance test, and a high amplitude of postural 
sway with eyes closed signiﬁcantly predict decreased perceived physical 
work ability (PWA) (5, 6). In addition, during the three-year follow-
up, poor categories in the functional balance tests and sway amplitude 
with the eyes closed indicated 3.6- and 2.3-fold risks respectively, of a 
decline in the work ability index (5). The predictive values of cardio-
respiratory, musculoskeletal and agility tests among ﬁreﬁghters have 
not previously been studied.
Good physical capacity is one of the basic elements of the work 
ability of ﬁreﬁghters throughout their careers, in addition to the psy-
chological dimensions of work ability. Regarding early prevention of 
impaired work ability, it is necessary to know the predictive values of 
the physical tests. This study aimed to investigate the predictive values 
of physical capacity tests on PWA among ﬁreﬁghters in 3 and 13-year 
follow-ups.
Subjects and Methods
Subjects
The subjects comprised 74 male ﬁreﬁghters, mean age of 37.3 (31 to 
45) in 1996, who took part in all three cross sectional studies of physical 
ﬁtness in 1996, 1999, 2009, and responded to our questionnaires. The 
data is based on a large 3 and 13-year follow-up study of the health and 
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physical and mental capacity of Finnish professional ﬁreﬁghters (7, 8), 
which consists of a nationwide questionnaire and research on physi-
cal capacity and physical work capacity while wearing ﬁre protective 
equipment. The subjects of the present study belong to the physical 
capacity study. At baseline in 1996, for the physical capacity study, 210 
professional, operational male ﬁreﬁghters were selected from central 
and southern Finland by stratiﬁed sampling from age groups 30-34, 
40-44 and 50-54 (9). Altogether 187, 137 and 86 ﬁreﬁghters’ physical 
capacity was tested in 1996, 1999 and 2009 respectively. A total of 
101 subjects dropped out after the 13-year follow-up, the reasons this 
being: old-age pension (n=47), disability pension (n=13), sick leave 
of 6-12 months (n=10), death (n=6), change of job or being on leave 
(n=11) and no wish to participate (n=22) (8).
The PWA and physical capacity test results (except squatting) did 
not differ signiﬁcantly at baseline between the study sample (n=74) 
and the dropouts (n=101).
 
Outcome Variable
The outcome variable was perceived physical work ability (PWA), as-
sessed in 1996, 1999 and 2009. PWA was included in the work ability 
index and determined using the question “How do you rate your cur-
rent work ability with respect to the physical demands of your work?” 
(10). Response rates in 1996, 1999 and 2009 were 76%, 72% and 68% 
respectively. The scale for the question was: 1=very poor, 2=rather poor, 
3=moderate, 4=fairly good, 5=very good. Categories 1-3 and 4-5 were 
combined for the analysis because of the small number of subjects.
Predictive Variables
The predictors assessed in 1996 mainly involved physical tests designed 
to follow up the physical work capacity of ﬁreﬁghters in Finland (1). 
These tests included the direct determination of maximal oxygen 
consumption on a bicycle ergometer, and the evaluation of dynamic 
muscle strength and endurance through sit-up (repetitions/60 s), bench 
press (45 kg; repetitions/60 s), squatting (45 kg; repetitions/60 s) 
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and pull-up tests (max repetitions). In addition, the ﬂexibility of the 
lower limbs and lower back were measured using a sit-and-reach test 
(cm) (11). Trunk side-bending (mean of left and right, cm) was also 
measured (12).
Motor control, i.e. co-ordination, reaction time, agility, and bal-
ance were tested with simple functional tests and postural sway. In 
the multi-limb co-ordination test, the subject was placed on a chair in 
front of a table; hands on the table 80 cm apart and feet 50 cm apart 
below the table (13). On command, the subject moved his hands to 
the midline and back to start position and simultaneously moved his 
legs: left foot over midline and back to start position and then right 
foot etc. The cycle was repeated 25 times as fast as possible. The time 
of 25 successful performances was measured. Hand reaction time (mm) 
was measured by how fast the subject caught a suddenly dropped ruler 
between his thumb and index ﬁnger (14).
The agility tests simulated typical movements in physically de-
manding work i.e. squatting, reaching upwards, bending and rotating 
the trunk (15, 16). At the beginning of tests 1 and 2, the subject stood 
in front of a shelf in footprints marked on the ﬂoor. In test I, the subject 
was asked to lift 20 small wooden bricks, one by one, as fast as possible 
from the ﬂoor to the shelf at the height of his head. The subject ﬁrst 
lifted ten bricks from his right side with his right hand to the left side 
of the shelf. Then the same was repeated using the opposite side. The 
subject was otherwise free to choose the technique for the task. Agil-
ity test II was shorter: ﬁve bricks were alternately lifted from the left 
side using the right hand, and from the right side using the left hand. 
Performance time was measured in both agility tests. Finally, balance 
was measured as postural sway (s), by the subjects standing on a force 
plate with their eyes either open or closed (17).
Statistical methods
Logistic regression analysis (18) was used to examine the associations 
between the outcome and the predictive variables. The validity of the 
proportional odds assumption, i.e. the homogeneity of the odds ratios 
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across all possible cutpoints of the response, was conﬁrmed using the 
score test for the proportional odds assumption (19). First, the mod-
els were estimated with one predictor (crude associations) separately 
when the outcome was from 1999 and 2009, then age was added to 
the models. Finally, they were estimated by adding the previous out-
come (PWA 1996) into the models (i.e., transition models) (20). The 
analysis was performed separately after the 3 and 13-year follow-ups. 
We calculated odds ratios (OR) and 95% conﬁdence intervals (CI). A 
5% level was considered to be statistically signiﬁcant.
Results
PWA was the same in 1996 and 1999 for 61% of the subjects, but had 
decreased for 33% and increased for 6% of the subjects. At baseline 
and at three-year follow-up, none of the subjects rated their PWA as 
poor. Correspondingly, the proportion of subjects whose PWA category 
was the same at baseline and in 2009 was 36%. PWA decreased by 
53% and increased by 11% of the subjects. In 2009 four subjects rated 
their category as poor.
After the three-year follow-up, most of the physical capacity test 
results were associated with the PWA when the 1996 test result only 
was added in to the model (Table 1). After 13-year follow-up, only 
agility and postural sway with eyes closed were signiﬁcant. Co-ordina-
tion, postural sway with eyes open, and oxygen consumption were not 
signiﬁcant after either follow-up. These tests were excluded from Table 
1, and also from further analysis.
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Table 1. Crude odds ratios (OR) and 95% conﬁdence intervals (CI) for physi-
cal capacities associated with PWA categories in 1999 and 2009, (n=74).
PWA
1999 2009
Predictors 1996 OR CI OR CI
Risk factors
Reaction time (mm) 1.27 1.07-1.51 1.12 0.97-1.30
Postural sway eyes closed (s) 1.00 0.99-1.02 1.01 1.00-1.03
Agility I (s) 1.28 1.10-1.50 1.14 1.00-1.30
Agility II (s) 1.75 1.27-2.41 1.21 0.96-1.54
Protective factors
Sit and reach (cm) 0.94 0.89-0.99 0.98 0.93-1.02
Trunk side bending (cm) 0.87 (0.75-1.02) 1.00 0.89-1.14
Sit-up; reps/60 s 0.94 0.89-0.99 0.97 0.92-1.02
Bench press, 45 kg; reps/60 s 0.94 0.88-0.99 0.98 0.94-1.03
Squatting, 45 kg; reps/60 s 0.93 (0.86-1.00) 0.98 0.92-1.04
Pull-up; max reps 0.86 0.76-0.97 0.94 0.85-1.03
italics: signiﬁcant, in parentheses: reaching statistical signiﬁcance
When the models were adjusted for age, the tests shown in Table 2 
were still statistically signiﬁcant or at least reaching signiﬁcance. Area 
of motor control, ﬂexibility, and muscular strength and endurance 
were all represented.
The ﬁnal logistic regression models showed that poor agility and 
high postural sway with eyes closed were signiﬁcant risk factors of de-
creased PWA after 13-year follow-up (Table 3). Poor reaction time was 
a risk factor for decreased PWA, and good ﬂexibility protected against 
a decrease in PWA after the three-year follow-up. However, these as-
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sociations were not signiﬁcant after longer follow-up. Good sit-up test 
results are reaching signiﬁcance in the prediction of good PWA.
Table 2. Age-adjusted odds ratios (OR) and 95% conﬁdence intervals (CI) 
for physical capacities associated with the PWA categories in 1999 and 
2009, (n=74).
PWA
1999 2009
Predictors 1996 OR CI OR CI
Risk factors
Reaction time (mm) 1.25 1.04-1.49 1.12 (0.97-1.30)
Postural sway eyes closed (s) 1.00 0.99-1.02 1.01 1.00-1.03
Agility I (s) 1.24 1.06-1.46 1.15 1.00-1.32
Agility II (s) 1.73 1.24-2.40 1.23 (0.97-1.57)
Protective factors
Sit and reach (cm) 0.94 0.89-0.99 0.98 (0.93-1.02)
Sit-up; reps/60 s 0.96 (0.90-1.02) 0.95 (0.89-1.00)
Pull-up; max reps 0.90 (0.79-1.04) 0.89 (0.79-1.00)
in parentheses: reaching statistical signiﬁcance
Table 3. Signiﬁcant odds ratios (OR) and 95% conﬁdence intervals (CI) 
for predictors of PWA models (ﬁnal) adjusted for age and baseline PWA 
(1996), (n=74).
PWA
1999 2009
Predictors 1996 OR CI OR CI
Risk factors
Reaction time (mm) 1.3 1.0-1.5 - ns
Postural sway (s) 1.0 0.99-1.02 1.0 1.0-1.03
Agility I (s) 1.2 1.1-1.5 1.2 1.0-1.3
Agility II (s) 1.7 1.2-2.4 1.2 1.0-1.6
Protective factors
Sit and reach (cm) 0.94 0.88-0.99 0.98 (0.9-1.0)
Sit-up; reps/60 s 0.96 (0.9-1.0) 0.95 (0.89-1.0)
in parentheses: reaching statistical signiﬁcance
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Discussion
Good muscular capacity test results were signiﬁcant protective factors 
against decreased PWA after three-year follow-up. Furthermore, poor 
motor control was a signiﬁcant risk factor for decreased PWA, also 
after 13-year follow-up. These results support earlier ﬁndings that poor 
categories in balance and muscle strength and endurance are risk factors 
for decreased work ability among workers in physically demanding work 
(5, 6, 21). Correlations between muscular capacities and work ability 
index were also reported among other municipal workers (22).
Although cardiorespiratory ﬁtness is important with respect to 
the demands of ﬁre and rescue work, especially smoke-diving, aerobic 
capacity was not a signiﬁcant predictor for PWA. Smoke-diving is one 
important part of ﬁreﬁghters’ work, but there are several other tasks such 
as working with heavy tools, rescuing and carrying patients and victims, 
roof work, which ﬁreﬁghters meet more frequently and demands a great 
deal of muscular strength and endurance as well as balance and agility; 
in some cases more than aerobic capacity. It seems that the ﬁreﬁght-
ers had a comprehensive opinion of the physical demands of ﬁre and 
rescue work when rating their PWA. Aerobic capacity was also not a 
major factor in work-related ﬁtness among female home care workers 
(21). Good cardiorespiratory ﬁtness, however, decreases metabolic and 
cardiovascular risks among ﬁreﬁghters (23). In this population, aerobic 
ﬁtness was higher than the reported levels of increased risk of cardio-
vascular mortality and morbidity (24). This might reduce their risk of 
aerobic ﬁtness-related impairment in functioning. The ﬁreﬁghters in 
the current study had a great deal of musculoskeletal complaints and 
injuries, especially in 2009. This might also affect their PWA ratings 
and be one reason why muscular and motor control test results were 
stronger predictors than aerobic capacity.
The number of dropouts was quite high because the subjects in 
the oldest age group had all retired. Nevertheless, the subjects in this 
study can be considered a good representation of average Finnish ﬁre-
ﬁghters. They were carefully selected by stratiﬁed sampling at baseline 
and therefore included ﬁreﬁghters of different ﬁtness levels. Secondly, 
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the PWA and physical capacity of the study sample and dropouts did 
not differ signiﬁcantly at baseline. Thirdly, the average age of Finn-
ish ﬁreﬁghters corresponds well to the mean age of ﬁreﬁghters in this 
study at baseline. The mean age of Finnish ﬁreﬁghters will increase in 
the future.
Conclusions
These results support the work-related and predictive validity, in terms 
of PWA, of agility, postural sway and muscular tests in measuring work-
related physical capacities among ﬁreﬁghters. The results also suggest 
that, in addition to muscular strength and endurance and aerobic 
capacity, when the work ability of ﬁreﬁghters is being followed-up, 
motor control, especially agility and balance, should also be taken into 
account. With respect to early prevention of decreased work ability, 
agility and balance tests may be useful as a screening method in oc-
cupational health care.
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Abstract
The objective of this questionnaire study was to investigate the factors pre-
dicting the work ability of ﬁreﬁghters at 3 and 13-year follow-ups.  The 
subjects were 361 ﬁreﬁghters aged 22 to 49 in 1996. The outcome variable 
was the work ability index in 1999 and 2009. Individual life-style and 
work-related factors predicted decreased work ability index at both follow-
up times. In 13-year follow-up, the role of psychosocial and work-related 
factors seemed to be strong. Measures aiming to maintain the work ability 
of ﬁreﬁghters should be versatile, and part of every day leadership.
Key terms: Work ability, ﬁreﬁghters, follow-up study, work-related 
and individual factors
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Introduction
In Finland, the number of full-time workers in the ﬁre and rescue 
sector (including ﬁreﬁghters and paramedics/ambulance drivers) is 
approximately 5,000. In addition to this, about 14,000 part-time em-
ployees and voluntary ﬁre brigade members are available for emergency 
situations (1). The emergency tasks of Finnish ﬁreﬁghters consist of 
extinguishing ﬁres, rescue operations, medical ﬁrst aid (ﬁrst response), 
checking and veriﬁcation, and assistance-type operations. Today, some 
100,000 emergency operations are carried out by ﬁreﬁghters each year 
in Finland, and this number has doubled over the last ten years. In 
addition, approximately 200,000 urgent ambulance call-outs are also 
answered by ﬁreﬁghters in Finland each year (1). Finnish ﬁreﬁghters’ 
retirement age is currently 65, and early retirement increases after 
40 years of age. The mean age of early retirement in 1998-2007 was 
50 and only about half of the ﬁreﬁghters worked until their normal 
retirement age. The most common reasons for early retirement were 
musculoskeletal, mental and cardiovascular disorders (2).
Problems in everyday life at ﬁre stations related to ﬁreﬁghters’ 
work ability, as well as health and safety are increasing. The Ministry 
of the Interior co-ordinated the ‘Operational capacity of regional res-
cue services and their personnel’ project in Finland 2007–2009. The 
comprehensive model for the occupational health and safety (OHS) 
actions in the rescue service has become part of everyday (safety and 
human resources) management (3). However, there is an obvious 
need to gain more objective knowledge of which factors are the most 
signiﬁcant in maintaining the long-term work ability of ﬁreﬁghters. 
This study aimed to investigate the factors predicting the work ability 
of ﬁreﬁghters at 3 and 13-year follow-ups. 
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Subjects and Methods
Subjects
The subjects comprised 361 ﬁreﬁghters. Their mean age was 36 (22-
49 years) in 1996. The data is based on a large 3 and 13-year follow-
up study of the health, and physical and mental capacity of Finnish 
professional ﬁreﬁghters (4,5,6). Our research consists of a nationwide 
questionnaire study, and studies of physical capacity and physical work 
capacity in ﬁre protective equipment. The subjects of the current study 
belong to the questionnaire study. At baseline in 1996, 1,124 profes-
sional, operational male ﬁreﬁghters were selected from all over Finland 
by stratiﬁed sampling (7). Altogether 849 (76%), 794 (72%) and 721 
(68%) ﬁreﬁghters answered in 1996, 1999, and 2009 respectively. All 
the subjects of this study responded to each questionnaire, in 1996, 
1999, and 2009. 
From the 2009 sample, 65% (n=451) were still working in the ﬁre 
and rescue sector. The most common reasons for drop-out were old-
age retirement (18%, n=125), disability pension (7%, n=48), change 
of job (4%, n=28) and sick leave (3%, n=23). 
Outcome Variable
The outcome variable was the Work Ability Index (WAI), assessed in 
1999 and 2009 (8). It has four categories: excellent (44-49 points), 
good (37-43 points), moderate (28-36 points) and poor (7-27 points). 
Many subjects did not answer the question rating disability caused by 
illness due to technical reasons (the question was situated at the end 
of the page and was thus sometimes missed out), and was thus left 
out of WAI. In the modiﬁed version, the categories were: excellent 
(38-43), good (32-37), moderate (24-31) and poor (7-23). However, 
95% of the subjects still remained in the same category as before the 
modiﬁcation.  
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Predictive Variables
The predictors assessed in 1996 were demographic, lifestyle, psychologi-
cal, psychosocial, work-related and individual factors, elicited through 
a self-administered questionnaire. 
Statistical methods
Logistic regression analysis was used to examine the associations between 
the outcome and the predictive variables. The validity of the propor-
tional odds assumption, i.e. the homogeneity of the odds ratios across 
all possible cutpoints of the response, was conﬁrmed using the score 
test for the proportional odds assumption (9). First, the models were 
estimated using one predictor separately (crude associations); then age 
was added. We carried out the analyses separately after 3 and 13-year 
follow-ups, and calculated the odds ratios (OR) and 95% conﬁdence in-
tervals (CI). A 5% level was considered statistically signiﬁcant (10).
Results
In 1996 and 1999, over 80% of ﬁreﬁghters had at least good WAI. 
In the three-year follow-up, most ﬁreﬁghters’ WAI remained the same 
(69%, n=232), for 10% it increased (n=34), and for about one ﬁfth 
(21 %, n=69) it decreased.
In the 13-year follow-up, the proportion of ﬁreﬁghters with either 
good or excellent WAI had decreased from 85% to 41%. For 33% 
(n=94) it remained the same, for 2% (n=6) it increased, and for 65% 
(n=187) it decreased. 
Age was strongly associated with WAI in both follow-up times. 
The risk for poor work ability was as high as seven-fold for ﬁreﬁghters 
over 45 years compared to those under 30 (Table 1). 
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Table 1. Crude odds ratios (OR) and 95% conﬁdence intervals (CI) for age 
categories (in 1996) associated with WAI categories in 1999 and 2009.
WAI
1999 2009
Age 1996 (years) OR CI OR CI
  <30 1.0 1.0
  30-35 3.1 1.5-6.1 2.4 1.1-5.1
  35-40 4.9 2.4-9.9 3.9 1.8-8.2
  40-45 6.7 3.1-14.2 6.8 3.0-15.2
  45-50 7.7 2.5-23.3 7.2 1.9-26.6
Individual factors such as lack of physical exercise, alcohol consump-
tion, perceived mental stress, poor stress tolerance, and dissatisfaction 
with one’s life predicted a decreased WAI for the subjects at three-year 
follow-up when standardized by age. The last three variables also re-
mained statistically signiﬁcant predictors in 13-year follow-up. Perceived 
dissatisfaction with life (in 1996) increased the risk of a lowered WAI 
ﬁve-fold in 1999 and three-fold in 2009. (Table 2)
Table 2. Age-adjusted odds ratios (OR) for individual risk factors associated 
with WAI categories in 1999 and 2009. 
WAI
1999 2009
Risk factors 1996 OR OR
Lack of regular physical exercise +++ -
Alcohol consumption ++ -
Perceived mental stress +++ ++
Poor perceived stress tolerance ++ +
Dissatisfaction with life +++ ++
+ OR <2.5, ++ 2.5 <OR<5.0, +++ OR>5.0  
The following work-related risk factors were most powerful at both 
follow-up times (over ﬁve-fold risk for decreased WAI): feelings of 
unfair division of work tasks, and insufﬁcient training and instructions. 
Lack of opportunities to use knowledge and skills at work was also a 
dominant factor. Poor leadership, insufﬁcient opportunities to exert 
inﬂuence, and dissatisfaction with work were strong in both time pe-
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riods (2.5-5.0-fold risk). Poor working postures were also a signiﬁcant 
risk factor (<2.5 fold risk).
In addition to the above-mentioned factors, factors related to the 
relationships between co-workers and supervisors, as well as decreased 
signiﬁcance and respect of work both in and outside the ﬁre station 
were also highlighted at three-year follow-up. In the 13-year follow-up, 
work-related and other accidents reached signiﬁcance as risk factors, 
whereas in three-year follow-up they were not statistically signiﬁcant 
risk factors. (Table 3)
Table 3. Age-adjusted odds ratios (OR) for work-related risk factors associ-
ated with WAI categories in 1999 and 2009. 
WAI
1999 2009
Risk factors 1996 OR OR
Work accidents - +
All kinds of accidents - ++
Poor working postures + +
Poor co-worker relationships ++ -
Poor relationships between
workers and supervisors ++ -
Poor working atmosphere ++ -
Poor leadership ++ +++
Low superiors’ support ++ -
Insufﬁcient opportunities to inﬂuence work issues 
related to themselves ++ ++
Dissatisfaction with work ++ ++
Many difﬁcult work tasks ++ -
Many work tasks with insufﬁcient training and in-
structions +++ +++
Lack of opportunities to use knowledge and skills 
at work +++ +++
Unfair division of work tasks +++ +++
Decreased signiﬁcance of own work + -
Decreased respect of work 
  inside ﬁre station +++ +
  outside ﬁre station ++ -
+ OR <2.5, ++ 2.5 <OR<5.0, +++ OR>5.0  
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Interestingly, it was found that the signiﬁcance of poor leadership as a 
risk factor for decreased WAI increased in 13-year follow-up compared 
to three-year follow-up (Table 4). In three-year follow-up, the risk of 
decreased WAI was about three-fold and in 13-year follow-up, about 
six-fold when ﬁreﬁghters were very dissatisﬁed with leadership compared 
to the opinion that they were very satisﬁed. Age had almost the same 
signiﬁcance as a risk factor in both time periods; about seven-fold for 
ﬁreﬁghters over 40. 
Table 4. Odds ratios (OR) and 95% conﬁdence intervals (CI) for age cat-
egories and categories of opinions of leadership (in 1996) associated with 
WAI categories in 1999 and 2009. (Example of Table 3)
WAI
1999 2009
Risk factor 1996 OR CI OR CI
Age (years)
  <30 1.0 1.0
  30-40 4.0 2.1-7.7 3.0 1.5-6.1
  >40 6.6 3.2-13.8 6.8 3.1-15.0
Opinion of leadership
  very satisﬁed 1.0
  fairly or moderately satisﬁed 1.4 0.8-2.4 1.6 0.9-2.9
  rather dissatisﬁed 2.1 1.2-3.8 2.6 1.4-4.8
  very dissatisﬁed 2.7 1.3-5.6 5.6 2.6-12.0
Discussion
The representativeness of this study population is good. The response 
rate at base-line and in both follow-up studies was sufﬁcient (68-76%). 
The main reason for drop-out during follow-up was normal old-age 
pension. Many retired subjects answered the questionnaire, but were 
left out of the analysis because their life situation was totally different 
from that while at work.  
Taking into account the many kinds of demands of ﬁre and res-
cue work, the decrease in WAI was considerable at 13-year follow-up 
especially, and this became more evident in the older age groups. 
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Fireﬁghters had to be healthy enough to perform operative work tasks, 
and WAI effectively reﬂects the health and work ability of ﬁreﬁghters. 
However, as ﬁre and rescue work involves team work of the whole shift, 
psychological and social aspects are also important. 
Individual lifestyle factors were very powerful risk factors at three-
year follow-up, but no longer in the later follow-up. Factors related 
to work skills and the organization of work were emphasized in both 
time periods. The signiﬁcance of the factors related to leadership even 
increased in the longer time period.  This may be due to the many 
changes which have taken place in the ﬁre and rescue sector in Fin-
land in recent years. Older workers in particular may have difﬁculties 
in coping with new work demands. Deeper analysis (using transition 
models) of the three-year follow-up study (4) found that in addition 
to age, life dissatisfaction and lack of positive feedback regarding work 
were associated with WAI. A follow-up study of factors associated with 
changes in perceived strain found that many work-related factors were 
predictors of physical and mental strain (5). Furthermore, accidents 
were found to predict increased physical and mental strain. This result 
is in line with the result of this study. Accidents have a clear effect on 
ﬁreﬁghters’ abilities to perform heavy physical work.
Conclusions
This study indicates that developmental activities aiming to promote 
the work ability of ﬁreﬁghters should focus on human resources man-
agement in addition to traditional lifestyle factors. Health, safety and 
work ability issues should be an integral part of the safety and human 
resources management of every daylife in ﬁre stations.
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Physical and mental strain in the food industry: 
A 4-year follow-up study 
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Abstract
This study examined the associations between working conditions and the 
changes in strain among food processing employees. Blue-collar (n=248) 
workers aged from 20 to 60 years were followed. Mental strain had increased 
signiﬁcantly whereas physical strain remained unchanged at follow-up. The 
changes in mental strain for the older employees were positively correlated 
with the changes in physical strain (β = 0.25, p=0.05). We conclude that 
the increase in unfavorable ergonomics may increase physical strain but 
may also increase mental strain, especially among older employees.
Key words: Mental strain, physical strain, physical factors, food fac-
tory, follow-up study
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Introduction
Food manufacturing is a branch where the work still includes a lot of 
lifting and carrying, repetitive movements and other heavy physical 
loads. The work environment of the food processing industry is char-
acterized by extreme temperatures, draught, noise and bad lighting, 
which are risk factors for early retirement from working life (1). The 
most prevalent group of work-related diseases in the food processing 
industry in Finland is repetitive strain injuries (2). This indicates that 
food industry workers are highly susceptible to strain in the hands, 
wrists, and elbows. The risk for sick leaves and early retirements is 
typically increased in such of working conditions (3-5), and food 
industry workers have been shown to have twice as many sick leaves 
as the average among industrial workers in Finland and the EU (6-8). 
Indeed, the branch is also at the top of the early retirement statistics (1, 
3). As regards the associations of physically stressful working conditions 
to strain among the workers, the food processing industry serves as a 
good source for research material. The aim of the present study was 
to analyze whether changes in the work environment and ergonomics 
are related to changes in physical and mental strain. 
Materials and methods
Study setting and data
The study subjects were employees from four factories and from the 
ofﬁce department of a food industry company in Finland. A question-
naire survey in the company in 2003 yielded, with the response rate 
77%, 1,120 respondents and the corresponding ﬁgures were 90% and 
1,564 respondents in the follow-up 2007. This study concerns the 
blue-collar employees (N= 248) who responded to both questionnaires. 
Their mean age was 39 years (SD=9.5) ranging from 20 to 60 years 
at the beginning of follow-up. The study was approved by the ethical 
committee of Pirkanmaa Hospital District.
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Measures
Strain:
Mental strain was assessed by a single question (“Strain means the 
situation in which a person feels excited, apprehensive/concerned, 
nervous or distressed or she/he can’t sleep affected by the things on 
her/his mind. Do you feel this kind of strain nowadays?”) with reply 
options from 0 (not at all) to 10 (very much). The question from Borg 
(9), with a scale from 6 (not at all) to 20 (very much), was used to 
measure physical strain.
Working conditions: 
The variable describing environmental exposure was constructed of the 
questions concerning draught, noise, bad indoor climate, heat, cold 
and blinding light by summing up the replies (scaled from 1=not at 
all to 5=very much) into a single variable ranging from 6 to 30. In a 
similar way, the variable describing ergonomics was summed up of the 
questions concerning repetitive movements, uncomfortable working 
postures and restlessness into a variable ranging from 3 to 15. 
Statistical methods
Changes in strain during follow-up were calculated by subtracting the 
values for 2003 from the values for 2007. Associations between changes 
in ergonomics and environmental exposure with the changes in mental 
and physical strain were ﬁrst studied with Spearman’s correlation co-
efﬁcients. Then corresponding multifactorial analysis was conducted 
using linear regressions with the Enter method, with age, gender and 
work ability in the model. Perceived work ability was assessed on a 
scale from 0 (poor) to 10 (excellent) (10). Distributions of the change 
from 2003 and 2007 were shown as means and standard deviations 
and tested by paired samples t-test. We were particularly interested in 
studying aging workers; therefore the participants were divided into 
those aged 45 or under (young) and those over 45 years (old) (11). 
Statistical analyses were performed using SPSS for Windows version 
16.0.2.
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Results
Table 1 describes that environmental exposure and ergonomics remained 
almost unchanged during follow-up. Mental strain had increased sig-
niﬁcantly (p = 0.04) whereas physical strain remained unchanged. 
Table 1. Descriptive statistics of the participants (n=248) and means of the 
variables at baseline in 2003 and at follow-up in 2007.
Variables Baseline Follow-up P- value1
Gender
Men 30 % -
Women 70 % -
Age
 All (Mean) 39 yrs 
 ≤45 yrs 68.5 % -
 >45 yrs 31.5 % -
Work ability (mean, SD) (0-10) 8.39 (1.18) 8.37 (1.28) 0.60
Work environment (mean, SD)
Ergonomics (3-15) 9.08 (2.83) 8.95 (2.88) 0.79
Environmental exposure (6-30) 17.28 (4.02) 17.15 (4.11) 0.41
Strain (mean, SD)
Physical  (6-20) 14.47 (2.93) 14.49 (3.05) 0.93
Mental    (0-10) 3.67 (2.52) 4.07 (2.82) 0.04
1 P-value tested from paired sample t-test
Table 2 shows the un-standardized β – coefﬁcients with 95% conﬁdence 
intervals and p-values from age, gender and work ability adjusted linear 
regression models. The change in mental strain was correlated with 
the change in physical strain among older workers (β = 0.25, p=0.05). 
As to the change in physical strain, statistically signiﬁcant correlations 
were seen with the changes in ergonomics both among the young and 
the old workers, and there was also a signiﬁcant correlation with the 
change in mental strain among the older employees. 
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Discussion
In this study we found an association between a change in unfavorable 
ergonomics and changes in physical strain among both the young and 
among the older workers, whereas the associations of environmental 
exposure with both the physical and the mental strain proved non-
signiﬁcant. 
In our study changes in ergonomic stress were positively correlated 
with the changes in physical strain. Employees in the food factory often 
stand for long periods and may be required to lift heavy objects or use 
cutting, slicing, grinding, and other dangerous tools and machines, 
which may be non-ergonomic. Tuomi (12) explained that people in-
volved in high physical demands at work, poor physical environment 
and poor work postures were more physically strained than other people. 
Within occupations with comparable work demands for all employees, 
individual differences in e.g. actual working methods may ﬁnally result 
in a variation in working postures (13, 14) and add to the strain.
The high physical strain among the employees is important. The 
physical strain in this study had not changed at follow-up despite the 
technical changes in the working environment intended to improve the 
ergonomics during the follow-up years, for instance modernization of 
the production lines. However, mental strain had increased signiﬁcantly 
during follow-up, which could be due to changes in environmental 
conditions which are considered the prime cause of mental strain (15). 
Thus, awareness of problematic ergonomics is important, in particular 
because food processing work includes many females and there are also 
older people. It has been shown (16) that older employees experience 
more strain than younger employees. Our study also shows higher 
perceived physical strain among younger employees than their older 
counterparts. 
This study might have some bias because all the information re-
garding mental and physical strain and perception of work environment 
was collected using a questionnaire, i.e. no objective measurements for 
the work environment were taken. The study concerned only the food 
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processing industry, and the speciﬁc environment and homogenous 
employee group are one of the strengths of the study. There is a need for 
future research with corresponding design, as other types of workplaces 
may have different challenges in the physical environment and different 
strain-physical environment interaction. It can be concluded that the 
increase in unfavorable ergonomics may increase physical strain but 
also increase mental strain, especially among older employees. 
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WAI in Israeli nurses – First time utilization of the 
Hebrew version of the Questionnaire
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Abstract
The Hebrew version of the Work Ability Index (WAI) questionnaire was 
used for the ﬁrst time in Israel in order to evaluate work ability in a group 
of 515 nurses from 2 general hospitals. The mean WAI score found in Israeli 
female nurses was 41.8±5.2, which is relatively high compared to that of 
European nurses. Mean WAI is negatively correlated with age (or duration 
of employment) and number of reported illnesses (p<0.001). Mean WAI 
score is signiﬁcantly lower in practical nurses than registered nurses. The 3 
most common reported illnesses as diagnosed by a physician were: musculo-
skeletal disorders, endocrine/metabolic diseases and cardiovascular diseases. 
In contrast, the third most common illness, as reported by self evaluation 
of the nurses, was mental disorders.
Key words: WAI, Israeli nurses
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Introduction
The WAI questionnaire has been used extensively and for quite some 
time in many countries and in several languages (1,2). Major studies 
on nursing personnel were conducted in Europe and elsewhere (3,4). It 
was shown that utilizing this questionnaire makes it possible to identify 
individuals with low WAI score and to introduce certain rehabilitation 
measures in order to keep them in the workforce (5).
Objectives
 The main objectives of this study were 
1. To evaluate the feasibility of applying the Hebrew version of the WAI 
questionnaire to workers in Israel
2. To compare the mean WAI score in Israeli nurses with that of Euro-
pean nurses
3. To identify factors that may affect WAI in Israeli nurses
4. To investigate the relationship between illnesses reported in the 
questionnaire, as diagnosed by physicians and illnesses as stated in 
self-evaluation of the nurses.
Methods
This cross-sectional study included 515 nurses from two general hos-
pitals in Israel during 2007. Eighty-nine percent (460/515) of the 
subjects were females.
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Results
The mean WAI score of the female nurses was 41.8±5.2. The mean 
score of women nurses did not differ signiﬁcantly from that of male 
nurses (p=0.35), nurses born in Israel vs. those born in other countries 
(p=0.82) or the type of ward where they work (p=0.24), (see Table 
1). However, mean WAI score differed signiﬁcantly among nurses in 
relation to position held (p=0.017). 
About 44% of the interviewees were classiﬁed in the “excellent” 
WAI category (scores in the range of 44 to 49), 41% in the “good” 
category (score 37-43), about 15% in the moderate (score 28-36) and 
only less than 1% in the poor WAI score category (score 7-27).
Mean WAI score was negatively correlated with age (r=-0.17, 
p<0.001), seniority (r=-0.15, p<0.01) and number of reported illnesses 
(r=-0.65, p<0.001).
About 22% of the nurses reported suffering from 1 disease and 
an additional 29% reported on 2 or more illnesses. As expected, mean 
WAI score was signiﬁcantly higher in nurses reporting no disease than 
in those reporting 1 or more diseases, 44.7±3.7 vs. 39.2±4.7 (p<0.001) 
respectively. There was also a gradual decrease in mean WAI score in re-
lation to the number of diagnoses (p<0.001 for trend), (see Table 2).
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Table 1. Characteristics of the study group in relation to WAI score 
(categorical factors)
Factors Number Mean WAI ± S.D P value
Socio - demographic    
Gender female 460 41.8 ± 5.2 0.35
 male 55 42.3 ± 4.3  
Family status with spouse 398 41.9 ± 5.0 0.59
 without spouse 113 41.6 ± 5.4  
Basic education graduate 475 42.0 ± 5.0 0.057
 undergraduate 33 39.9 ± 6.0  
Country of birth Other 257 41.9 ± 5.1 0.82
 Israel 232 41.8 ± 5.0  
Occupational    
Professional 
education Registered nurse 440 42.0 ± 4.9 0.082
 Practical nurse 71 40.7 ± 5.9  
Position practical nurse 19 38.6 ± 7.4 0.017
 registered nurse 356 41.9 ± 4.9
clinical instructor 
nurse 19 43.6 ± 5.4  
 head / deputy nurse 63 42.1 ± 4.8  
Departments surgery 211 41.8 ± 5.1 0.24
 internal medicine 165 41.4 ± 5.2  
 pediatrics 65 42.4 ± 5.1  
 gynecology/ obstetrics 62 42.9 ± 4.2  
 administration 3 44.0 ± 3.6  
Work demands mental & physical 479 41.8 ± 5.1 0.38
 mental 18 43.4 ± 4.5  
 physical 11 42.5 ± 2.7  
Health behavior    
Smoking no 381 41.9 ± 5.1 0.68
 yes 124 41.7 ± 5.2  
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The most frequently reported diagnoses (as made by physicians) were: 
musculoskeletal disorders (25%) injury/accident (18.6%), endocrine/
metabolic and cardiovascular diseases (about 12% each) and gastroin-
testinal problems (9.5%). Age was positively correlated with muscu-
loskeletal disorders (p<0.001). 
Poor agreement was found between reports on disease as made by 
physicians and as made by self-evaluation (both options are provided 
in the questionnaire). Kappa statistics showed only 16.4% agreement 
between the 2 report methods (p<0.001). For example, the rate of 
reported illnesses as made by physicians was 51.7% while only 37.9% 
as made by self-evaluation. 
The three most frequent illnesses as determined by self evaluation 
were: musculoskeletal (22.3%), injury/accident (12%) and mental dis-
orders (7.4%). Here, the last category is quite different from the third 
(and even the ﬁfth) most frequent category of illnesses as determined 
by a physician (see above).
The number of reported diseases as ascertained by a physician, is 
one of the parameters included in the calculation of the individual WAI 
score. Thus, to avoid autocorrelation we have used in the following 
evaluations only diagnoses as reported by self evaluation. 
Table 3 shows the results of multiple liner regression analysis of 
WAI score on several independent factors. About 17% of the variance 
of the WAI score is “explained” by the following factors: gender (male 
vs. female), seniority (as well as age), job/position (vs. being a practi-
cal nurse), professional education, number of reported diagnoses and 
having musculoskeletal complaints (vs. no complaints).
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Discussion
The mean WAI score found in Israeli nurses utilizing the Hebrew ver-
sion of the widely used WAI questionnaire was 41.8±5.0. This mean 
score is relatively high with respect to the mean value in European nurses 
(6). About 44% of the interviewees were classiﬁed in the “excellent” 
category according to the established categorization criteria with only 
less than 1% was classiﬁed in the “poor” category.
Like other studies (7,8) we have shown that WAI score gradually 
decreases with age and is positively correlated with professional position 
and is borderline correlated with level of education.
An intriguing ﬁnding of our study was the poor agreement be-
tween the two ways in which illnesses are reported in the questionnaire 
– self-evaluation by the respondent and diagnoses as determined by a 
physician (kappa=16.6.%). This poor agreement is also apparent when 
the frequency of illnesses is compared between the 2 methods. While 
the ﬁve most frequent diseases reported by physicians are musculoskel-
etal, injury/accident, endocrine/metabolic and cardiovascular, the three 
most frequent disorders reported by self-evaluation are musculoskeletal, 
injury/accident and mental. Thus, when nurses are subjectively classify-
ing their main health problems affecting their work ability, they tend 
to rank mental problems higher than appears by diagnoses made by 
physicians. This point is particularly signiﬁcant when we consider that 
this speciﬁc sector of workers is quite familiar with medical terminol-
ogy. Thus, these aspects deserve further evaluation in order to better 
understand the role of mental stress on work-ability. 
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III EXTENDING WORKING LIFE
Retaining older workforces in aged care work
Brooke E, Goodall J, Mawren D  
Swinburne University of Technology
Abstract 
The study examined the applicability of the work ability concept and Work 
Ability Index (WAI) to retaining older workforces in Australian aged care 
work.  Regression analyses of Work Ability Survey (WAS) items identiﬁed 
predictors of the WAI, individual WAI items and work pace. “Management 
respects you” was found to be the strongest predictor and “work-home bal-
ance” predicted “pace of work”. The WAI was correlated with the WAS for 
residential and home care workers.  The chapter draws inferences regarding 
the application of the WAI and ‘extended’ work ability concept to retaining 
aged care workers.
Key Terms: Work ability, aged care work, retention
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Introduction 
The demand for aged care workers is projected to increase in accor-
dance with Australia’s ageing population. In 2007, 1.6 percent of the 
population was aged 85 years and over while by 2056, this ﬁgure is 
estimated to escalate to 4.9 percent, the highest expected growth rates 
of all age cohorts. (1) These population projections have signiﬁcant 
implications for the need to retain workers in the aged care sector. The 
applicability of the Work Ability Index (WAI) in the health sector has 
been validated in a large scale population study of over 38,000 nurses. 
(2) Other studies involving nurse populations have linked intention to 
exit the profession with factors correlated with low work ability. Cam-
erino et al. found that intention to exit was greater amongst younger 
than older nurses with low work ability. (3) In the aged care sector, 
few studies of work ability have been conducted. In one key study of 
personal care assistants working in home settings, work ability was 
correlated with organisational demand factors. Workplace ergonomics, 
possibilities to control one’s own work and time pressure and manage-
ment predicted work ability, irrespective of age. (4) In another study 
of home care workers Dellve, Lagerström, and Hagberg found lack of 
organisational support, controllability, work ergonomics, time pressure 
and poor work atmosphere to be the strongest risk factors ﬁve years 
prior to disability pension entitlement. (5) 
Objectives
The objectives of the chapter were ﬁrstly to test the applicability of the 
(WAI) in the Australian context to explain the retention of older aged 
care workers in both residential and home care workplaces; secondly, 
to investigate the contributions of individual WAI items on the work 
ability of aged care workers; thirdly, to identify factors inﬂuencing 
Work ability scores in both home and residential care workplaces; and 
fourthly, to examine the factors contributing to the pace of work in 
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aged care employment. Finally, inferences were drawn regarding the 
explanatory power of the work ability concept in relation to reten-
tion. The chapter ﬁndings also elucidate the applicability of the more 
recent ‘extended work ability’ concept which includes the work/family, 
institutional and operational work environments. (6)
Methods
 
The data were collected from staff in a residential care facility site 
(n=68) within a larger nursing home agency (n=500) and in a home 
care agency site (n=45) within a larger agency (n=2000). Participants 
included a total of 29 female residential workers with a mean age of 
48 years (SD= 8.4) and 32 community care participants (male, n= 9, 
female, n= 22) with a mean age of 49 years (SD= 8.0). Additionally, 
11 aged care managers (male, n=9, female, n= 10) with a mean age of 
42 years (SD= 10.2) participated.  Efforts were made to increase the 
sample size by reminder mail-outs and information sessions were held 
for workers prior to completing the survey. The respondents were also 
asked if they were willing to participate in conﬁdential interviews. 
The Work Ability Index (WAI) and the Work Ability Survey (WAS) 
developed by Philip Taylor and Libby Brooke for the Redesigning Work 
for an Ageing Society project has been applied to measure Work ability 
in aged care employment. The WAS is a comprehensive organisational 
survey containing items aligning with the four ﬂoors of the work ability 
‘house’ based in validated measures of physical and psychosocial work 
demands, e.g. pace of work, trust, support and recognition, control, 
training, work/life balance etc. Item sources include the Copenhagen 
Psychosocial Questionnaire and the European Foundation of Living 
and Working Conditions survey1. The (WAS) was adapted to aged 
care work tasks particularly in the ergonomics section and included 
bathing, making beds, vacuuming etc. 
1. Redesigning Work for an Ageing Society. Australian Research Council (2006–8). 
Chief Investigators: Taylor, Brooke, Bohle, Steinberg and Rolland. 
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Statistical procedures
Four statistical procedures tested at the 5% signiﬁcance level were ap-
plied to WAI and WAS data using PASW software. Firstly, predictors 
of the WAI were obtained through a multiple regression analysis using 
WAS items as independent variables. Secondly, predictors of individual 
WAI were obtained applying an ordinal logistic regression analysis. 
Thirdly WAI scores were coded into measures of low and high work 
ability, with home care and residential workers with high work ability 
deﬁned as a score of 36 or greater. Chi square tests of signiﬁcance were 
applied to correlate WAS items with the high and low WAI scores. 
Finally, correlated items using Pearson’s correlation in the WAS were 
combined to establish variables of “pace of work”, “meaningful work”, 
“work-home balance”, “physical overload” and “control over work” 
and stepwise multiple regression was  applied to establish predictors of 
“pace of work”. These data were based on the sample of predominantly 
older workers (40+).2
Results
Three predictors of the WAI resulted from the regression analysis of 
the WAS combined data on residential and home care workers. The 
variables of “management respects you”, “working beyond physical 
capacity” and “unevenly distributed work”, accounted for 42% of the 
variation in the WAI (Table 1). The strongest predictor of the WAI 
was “management respects you”, with a positive relationship. When 
controlling for all variables, “management respects you” and “uneven 
distribution of work” (a negative relationship) provided the greatest 
independent contributions to the WAI score. 
2. Acknowledgement to Chris McLouglin and Tia Di Biase for their contribution 
to the ‘Pace of work’ analysis.
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Table 1. Predictors of WAI.
Variable B t Semi-partial correlation 
Unevenly distributed work -0.59** -3.32** -0.12**
Working beyond physical capacity -0.57* -2.46* 0.12*
Management respects you  1.24** 3.31** -0.06**
Note: *p<.05,**P<.01,***p<.001                                                 
N=58, R-square = .417
Table 2 displays the signiﬁcant WAS predictors obtained for three WAI 
individual items of seven possible WAI items:  ‘Current work ability 
compared to lifetime best (Item 1), “Work ability regarding physical 
and mental demands” (Item 2) and “Personal resources, life in gen-
eral” (Item 7), derived through the composite measure of “enjoyment 
of daily activities”, “being active and alert” and “feeling optimistic 
about the future”. “Management respects you” was found to be the 
predominant predictor. 
Table 2. Signiﬁcant predictors of the WAI items.
Variables Wald Ratio
Parameter 
Estimate
WAI 1 -Current work ability compared 
to lifetime best
Management respects you  10.63** 1.97**
Unevenly distributed work 6.51* -0.82*
Working beyond physical capacity 8.80** -1.22**
WAI 2 – Work ability regarding physical 
and mental demands
Management respects you  13.52***  3.29***
Working beyond mental capacity 7.73** -1.08**
WAI 7 - Personal resources, life in general 5.75*
Management respects you  1.52*
Note: *p<.05,**P<.01,***p<.001                                                                                              
N=58
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Comparisons between residential and home care workers 
Items signiﬁcantly associated with low and high WAI scores are pre-
sented in Tables 3 and 4. These items also indicate whether factors were 
associated with organisational capacity factors or personal capacities 
of individuals. The items signiﬁcantly correlated with the WAI differ 
between types of aged care organisations, with organisational capacity 
items associated with high WAI scores for home care in contrast with 
residential care. The personal capacity factor of the importance of 
work, organisational trust and a psychological measure of optimism 
is indicative of the importance of organisational culture to high work 
ability in residential care.
Table 3. Chi square signiﬁcance tests for work ability items based on resi-
dential care workers.
 Item Signiﬁcance 
High workability
Organisational 
capacity Management trusts employees      0.026
Personal capacity Importance of work       0.026
Optimistic about the future 0.039
Low workability
Personal capacity Being stressed 0.033
Working beyond mental capacity 0.012
 Working beyond physical capacity 0.047
Note: N=28
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Table 4. Chi square signiﬁcance tests for Work ability items based on home 
care workers
 Item Signiﬁcance
High workability
Organisational 
factor
Feel like part of a community at work 0.044
Receive information needed 0.043
There is good co-operation between 
colleagues 0.044
Low workability
Personal factor Being stressed 0.043
Working beyond mental capacity 0.017
Working beyond physical capacity 0.008
Organisational 
factor
 Unevenly distributed work 0.029
Note: N=28
The pace of work
Results of the stepwise regression reveals signiﬁcant negative relation-
ships between “pace of work” and “meaningful work” (r =-.30, n=38, 
p=.03), “control over work” (r =-.45, n=38, p=.002) and “work-home 
balance” (r=-.54, n=38, p<.001) (Table 5). The relationship between 
“work-home balance”, “meaningful work” and “control over work” ac-
counts for 69% of the variation in “pace of work”, with “work-home 
balance” the strongest predictor. A separate analysis conducted on the 
relationship between “pace of work” and the WAI showed that no 
signiﬁcant relationship exists.
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Discussion
The ﬁndings of the regression analysis signifying “management re-
spects you” to be the strongest predictor of the WAI, are consistent 
with those observed by Pohjonen. (3) In addition, aged care workers 
“working beyond physical capacity” was correlated with low WAI 
scores, providing support for the ﬁnding conﬁrmed in the literature 
that poor workplace ergonomics is a predictor of low WAI scores. (3, 7, 
8) This ﬁnding coincides with previous research showing interventions 
encouraging physical exercise maintained a good level of work ability 
while improving overall health status from ‘poor’ to ‘good’ in 75% of 
participants. (8) The interactive effect of “management respects you”, 
“working beyond physical capacity” and “unevenly distributed work” 
suggests that management has a vital role to play in modelling a fair 
work culture.
“Management respects you” is also a predictor of the individual 
WAI factors of “physical and mental demands” of work and the psy-
chological measure of “personal resources, life in general”, indicating 
that positive mental health for aged care workers is associated with 
being respected in organisations. The results also show that aged care 
workers who “work beyond mental capacity” are at risk of low work 
ability in relation to the “physical and mental demands of the job”. Or-
ganisational capacity factors are signiﬁcantly associated with high work 
ability scores in home care workers, supporting ﬁndings by Heijden, 
Van Dam and Hasselhorn where strong social support among nurse 
work colleagues was imperative for job satisfaction and occupational 
commitment. (9) The solitary nature of home care work could be one 
explanation for the great importance of work cohesion among home 
care workers. Home care workers experiencing “unevenly distributed 
work” also have a higher risk of low work ability. 
Uneven work distribution negatively impacts on the physical and 
mental capacity of workers, substantiating a link between the ﬁrst and 
fourth ﬂoors of the Work Ability House Model. (6) For residential 
care workers, high work ability scores were associated with personal 
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capacity factors of meaning of work, optimism and trust, which are 
integral to the third ﬂoor of values and attitudes of the work ability 
‘house’ model. (6)
The analysis supports ﬁndings by Pohjonen, showing that fast work 
pace is related to home care workers’ lack of control over their work, not 
feeling their work is meaningful and not having a desirable work-home 
balance. (3) Interestingly, work-family balance, which is not directly 
tested within the WAI, is the strongest predictor of the “pace of work”, 
coinciding with related research indicating that interference between 
work and family life of nurses was associated with nurses considering a 
change in profession. (9) The lack of a signiﬁcant relationship between 
“pace of work” and WAI, may be indicative of the importance of the 
meaning of work and work-home balance in the extended work ability 
‘house’ model applied to aged care workers.
Conclusion
Organisational capacity factors of management trust and respect and 
quality of the work community are signiﬁcant factors in high work 
ability, corresponding to the ﬁrst, third and fourth ﬂoors of the Work 
Ability House Model proposed by Ilmarinen. (6) The combined analysis 
shows that the high work ability of residential aged careers is strongly 
linked to the meaning of their work, while the high work ability of 
home careers is more likely to be inﬂuenced by the work community, 
probably due to the relative isolation of their work. The retention of 
older workers in aged care requires that organisations respect and sup-
port their capacity to realise the meaning of their care giving which is 
simultaneously thwarted by high work pace. The extended work ability 
model includes the interface of the ‘house’ and community, providing 
a fuller explanation of retention factors than the WAI as a stand-alone 
measure. It is at the interface that work/family issues and operational 
pressures inﬂuence the pace and distribution of work, increasing pres-
sures on aged care facilities which ration tasks according to funding. 
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Given the cross sectional nature of the research in the Australian context, 
both the WAI and the extended Work Ability ‘house’ concept assist in 
understanding retention, although lacking a longer time dimension.
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Predicting factors of nurses’ intention to continue in 
nursing
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Abstract
Population aging increases pressure on the health care service in many 
countries, including Finland. At same time health care is facing a short-
age of nurses due to the lack of new nurses entering the workforce, nurses 
leaving their profession and nurses retiring early (1). Managers are in a 
key role in developing workplaces to be attractive to new employees and 
in retaining their professional employees. The aim of this study was to 
examine how job satisfaction, organizational commitment, self-perceived 
health and nurse managers’ leadership behavior relate to nurses’ intention 
to continue in nursing. 
Key terms: intent to continue, nurse, leadership, job satisfaction, 
organizational commitment
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Introduction
Particularly in Europe the population is aging rapidly due to increasing 
life expectancy and declining birth rates. The aging population needs 
more hospital care, but at the same time there is an increasing shortage 
of nurses. An aging nursing workforce and shortage of nursing challenge 
the health care services’ recruitment and retention strategies. Many 
studies have indicated the connection between leadership behavior, job 
satisfaction and organizational commitment (2, 3, 4) and have shown 
that job satisfaction and commitment are immediate antecedents of 
intention to leave the workplace and turnover (5). However, nurses’ 
intention to leave the profession has been widely studied, but it is also 
important to recognize the factors affecting their intention to continue 
in nursing and to develop these in order to retain experience nurses 
in working life. 
Background of the study
To be able to provide public health care services it is essential to have 
enough nursing workforce. Therefore the ability to retain nursing 
professionals has become one of the key issues of health care leaders. 
The important predictor of retention is an intention to stay in an 
organization (6). Studies have shown positive relationship between 
job satisfaction and intent to stay (7, 8), and organizational commit-
ment has been found to decrease willingness to leave organization (9). 
Nurses’ dissatisfaction in turn has been found to be the major predictor 
of intent to leave (8¸ 10, 11).  
The way nurse managers implement the leadership role can have a 
signiﬁcant effect on nurses’ job satisfaction and organizational commit-
ment. The use of transformational leadership has been seen as a solution 
in developing sustainable health care reform (12), to increase employees’ 
trust, conﬁdence (10), satisfaction and organizational commitment (13, 
14), and to enhance recruitment, retention and healthy work environ-
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ment (15). Transformational leadership refers to the leader moving the 
follower beyond immediate self-interest through idealized inﬂuence, 
inspiration, intellectual stimulation, and individualized consideration 
as transactional leadership in turn refers to the exchange relationship 
between leader and follower to meet their own self-interests. (16.)  
In a comparison study among 10 countries in Europe a signiﬁ-
cant association was found between low perceived work ability and 
intention to leave nursing (17). The Work Ability Index (WAI) covers 
the subjective estimation of present work ability compared with the 
lifetime best, subjective work ability in relation to both physical and 
mental demands of the work, number of diagnosed diseases, subjective 
estimation of work impairment due to disease, sickness absence during 
past year, own prognosis of work ability after 2 years and psychological 
resources (18). 
Objectives
The objectives of the study were to extract those elements of leadership 
behavior and other study variables in public health care environment 
which enable nurses of different ages to continue in their profession.
Methods
In this study the relationship between the demographic and employ-
ment variables, nurse managers’ leadership behavior, job satisfaction, 
organizational commitment, self-perceived health (work ability) and 
nurses’ intent to continue in their profession was examined in a sample 
of different aged nurses. The study population consists of randomly 
selected (N = 937) full and part-time, permanently or temporarily em-
ployed, registered nurses working in a university hospital in Finland. A 
questionnaire was sent to the nurses in December 2006 and in January 
2007. The response rate of the study was 54.4 % (n = 510). No statis-
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tically signiﬁcant differences were detected between respondents and 
non-respondents in terms of demographic data. All statistical analyses 
were carried out with SPSS 15.0. 
Leadership behavior was measured using the Deep Leadership 
scale which is based on Bass’s transformational and transactional lead-
ership measurement. Deep leadership behavior is modeled on three 
dimensions: deep leadership, controlling/corrective leadership and 
passive leadership.  The main dimension, deep leadership, is divided 
into four factors: 1) building trust and conﬁdence, which are displayed 
e.g. when leader can put the needs of subordinates above his own 
needs, 2) inspirational motivation is displayed e.g when goals are set 
high and the leader encourages his subordinates exceed their normal 
performance level to achieve the goals, 3) intellectual stimulation is 
displayed e.g when the leader supports the innovativeness and creativ-
ity, new solutions and approaches to work and the leader can give and 
receive feedback, and 4) individualized consideration is displayed e.g. 
when the leader knows his/her subordinates personally and recognizes 
everyone’s individual needs to grow and develop. (19.) 
Job satisfaction was measured with a sixteen-item scale from the 
Job Diagnostic Survey adapted from Hackman and Oldham (20) pro-
viding measures of satisfaction with job security, peers and co-workers 
(“social” satisfaction), pay and other compensation (pay satisfaction), 
supervision and opportunity for personal growth and development 
on the job (”growth” satisfaction). Occupational commitment was 
measured with a three-component scale adapted from Allen and Meyer 
(21,22), where affective commitment refers to emotional attachment to 
the organization, continuance commitment to employee’s recognition 
of the costs associated with leaving and normative commitment to a 
sense of obligation to the organization (22). Self-perceived health was 
measured with the three items from the Work Ability Index, WAI (18) 
concerning employees’ physical and mental health capacities in relation 
to the current work and the capacity to continue working in the same 
profession for a period of two years. Nurses’ intention to continue in 
nursing was gathered with the question: “I will continue working in 
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nursing as long as possible” modiﬁed from the scale by Armstrong-
Stassen (23). The item was scored on a scale 1-5, with higher values 
indicating a greater likelihood of continuing (1 = totally disagree – 5 
= totally agree).
Results
The majority of the 510 respondents were female (82.9 %). The mean 
age was 41.5 years. Age was categorized into three age groups: under 
35-year-olds (n = 146), 35-44-year-olds (n = 153) and 45-years and 
older (n = 211). Of the respondents 384 were permanently employed 
whereas 120 were temporarily employed. The nurses had an average 
of 14.4 years of work experience in the nursing profession. Tenure was 
divided into four categories: 0-4 years, 5-10 years, 11-18 years and 
19-36 years of work experience. Respondents’ educational background 
was recoded into two groups: college level registered nurse education 
(9.5 %) and bachelor’s degree in nursing (90.5 %). Nurses’ monthly 
gross income was 2145 Euros. Several demographic variables were 
entered into the model. The ﬁnal model contains only the statistically 
signiﬁcant variables. All non-signiﬁcant variables such as marital status, 
professional education and number of dependents in the household 
as well as the non-signiﬁcant dimensions of job satisfaction, organiza-
tional commitment and deep leadership scales were excluded. Table 1 
shows the number of respondents, mean scores, standard deviations 
and Cronbach’s alphas for the scales used and Table 2 the correlations 
among independent variables.
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Table 1. Number of respondents, means, standard deviations and Cronbac’sh 
alphas for variables included in the multinomial logistic regression analy-
sis.
Variables n Mean sd.
Cronbach 
alphas Scale
Deep leadership
Inspirational motivation 507 3.23 1.05 0.916 1-5
Intellectual simulation 506 3.42 0.93 0.888 1-5
Organizational commitment
Affective commitment 496 3.05 0.83 0.829 1-5
Continuance commitment 497 3.11 1.07 0.717 1-5
Job Satisfaction
Pay satisfaction 504 1.93 0.87 0.697 1-5
Growth satisfaction 497 3.70 0.64 0.760 1-5
WAI
Self-perceived health 501 4.19 0.76 0.824 1-5
Table 2. Correlations among independent variables.
Determinant 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.
1. Employment 1          
2.Age -.413** 1         
3.Self-perceived 
    health  .156**
 -
.312** 1        
4.Tenure -.556** .689** -.269** 1
5.Pay sat  .076  .002 .065 .007 1      
6.Growth sat  .022  .064 .179**  .045 .172** 1     
7.AOC  -.085  .147* .110**  .144**  .187** .527** 1    
8.COC -.173** .170** -.249** .136** -.063 -.039 .147** 1   
9. IM  .019  .101* .114* .051 .138** .335** .285**  -.037 1
10. IS  -.016  .102* .118**  .044 .102* .331** .300**  -.029 .842** 1
* p=0.10, 2-tailed, **p=0.05, 2-tailed
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As Table 3 shows, of the total sample, 53.4 % of nurses had the inten-
tion to continue in nursing, 18.5 % had no opinion and 28.1 % had 
no intention to continue. I used a multinomial logistic model to look 
at the differences among those three groups of nurses. The results of 
the multinomial logistic model are presented in Table 4. In the model 
R-squared estimates were 0.31 (Nagelkerke R² = 0.311). 
Table 3. Descriptive summary of categorical variables.
Intent to 
continue 
(n=222)
No opinion
(n=77)
No intent 
to continue
(n=177)
Number of 
nurses
476
Number of nurses
Experience (years)
< 5
5-10
11-18
19-36
53.4 %
55.2 %
49.6 %
57.4 %
54.5 %
18.5 %
24.1 %
22.8 %
17.4 %
12.7 %
28.1 %
20.7 %
27.6 %
25.2 %
32.8 %
87
127
115
165 (n=494)
Gender
Male 
Female
51.8 %
54 %
16.5 %
18.5 %
31.7 %
27.5 %
85
417 (n=502)
Age
<35
35-44
>45
Education
College level
Bachelor’s degree 
50.3 %
50.7 %
57.9  %
59.6 %
53.4 %
23.8 %
18 %
14.4 %
21.3 %
17.4 %
25.9 %
31.3 %
27.8 %
19.1 %
29.2 %
143
150
209 (n=502)
47
438 (n=485)
The ﬁrst pair comparison “no intent to continue” vs. “intent to con-
tinue” showed that age, self-perceived health, tenure, pay and growth 
satisfaction as well as affective and continuance commitment were 
related to nurses’ intention to continue in nursing. Under 35-year-
old nurses were almost three times and 35-44-year-old nurses over 
two times more likely to leave nursing than nurses over 45 years old. 
A one-point increase on the 5-point self perceived health scale almost 
doubled the likelihood of continuing in nursing (OR = .587, CI = 1.18-
2.45).  Pay and growth satisfaction, as well as affective and continuance 
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commitment had a similar effect. Tenure instead increased the odds of 
intentions to leave nursing (OR = 1.51, CI = 1.05 - 2.16).
The second pair comparison “no opinion” vs. “intent to continue” 
showed that growth satisfaction (OR = .494, CI = .301 - .813), affective 
commitment (OR = .656, CI = .441 - .975) and perceived inspirational 
motivation in leadership (OR = .612, CI = .387 - .968) all increased 
the odds of intent to continue in nursing.  High perceived intellectual 
stimulation (OR = 2.09, CI = 1.23 – 3.57) in head nurses’ leadership 
behavior doubled the odds risk of belonging into the “no opinion” 
group instead of the “intent to continue” group. Permanent employ-
ment (OR = 2.21, CI = 1.06 – 4.60) had a similar effect.
In the third pair comparison “no opinion” vs. “no intent to con-
tinue” self-perceived health, continuance commitment, inspirational 
motivation, intellectual stimulation and tenure were statistically signiﬁ-
cant variables. A one-point increase in self-perceived health scale (OR 
= 1.61, CI = 1.05 – 2.47) increased the odds 1.6 times of belonging to 
the “no opinion” group instead of the “no intent to continue” group. 
Continuance commitment (OR = 1.44, CI = 1.07 – 1.94) and intel-
lectual stimulation (OR = 1.95, CI = 1.1 – 3.46) had a similar effect. 
Instead inspirational motivation (OR = .520, CI = .316 - .856) and 
long work experience increased the odds of intent to leave nursing. 
Discussion
The results of the multinomial logistic regression analysis showed 
that the speciﬁc measures of job satisfaction namely satisfaction with 
pay and opportunities for personal growth and development on the 
job (growth satisfaction) were both statistically signiﬁcant predictors of 
nurses’ intent to continue in nursing. Earlier studies have shown a simi-
lar positive relationship between job satisfaction and intent to stay (7, 
8). Dissatisfaction in turn has been identiﬁed to be the most important 
reason why nurses leave their job (8, 10, 11).  The ﬁndings of this study 
also indicate that good self-perceived health, older age, shorter work 
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experience (tenure) and affective and continuance commitment were the 
strongest predictors of nurses’ intent to continue. Results concerning the 
statistically signiﬁcant dimensions of transformational leadership, inspira-
tional motivation and intellectual stimulation, were rather complicated. 
Perceived inspirational motivation in head nurses’ leadership behavior 
increased the risk of belonging into the uncertain group; those nurses 
were not sure if they wanted to continue or not. Perceived intellectual 
stimulation in turn increased certainty; those nurses either intended to 
continue or they did not intend to continue. 
Conclusion
Intent to stay is deﬁned as an important predictor of retention and 
intention to leave as an important predictor of actual turnover. On the 
basis of this study 53.4 % of nurses intend to continue in nursing and 
28.1 % do not.  It is also worth noting the group of nurses with no 
opinion so far (18.1 %). Improving retention includes supporting and 
enabling nurses’ work ability e.g. developing the occupational health 
care system to be more proactive, offering development and training op-
portunities for nurses of all ages and developing remuneration policies. 
Leaders and managers in health care services are facing a challenging 
task in reforming recruitment and retention strategies in order to attract 
the new nurses and improve retention of present nurses.  
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Abstract
The impact of the Work Ability Index (WAI) and its change over time 
was investigated among 1,531 Belgian healthcare workers regarding their 
intentions to leave the organization (ITL organization) and different forms 
of intent to leave the profession (ITL profession) one year later. Within 
a population showing low ITL at baseline, analysis revealed that poor 
WAI, repeated poor WAI and substantial deterioration in WAI, increased 
the risk of high ITL organization. The latter two were also found to be 
predictors of particular forms of ITL profession.  Consequently, poor WAI 
and an adverse development in WAI, are risk factors for developing high 
turnover intentions. 
Key terms: nursing, Work Ability Index, intent to leave, measuring 
change
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Introduction
Turnover of nursing staff is a major challenge for healthcare settings and 
for healthcare in general. Nurse turnover can be viewed as contributing 
to the positive growth of an organization through renewal of person-
nel, the infusion of new ideas, and the introduction of new practices 
(1, 2). Nevertheless, turnover can be dysfunctional when it occurs at 
a high rate, since it is one of the most important causes of declining 
productivity and deteriorating staff morale (2). 
One of the strongest and most important predictors of actual 
turnover besides job dissatisfaction was found to be turnover intention 
(1-3). Intent to leave is one of the stages in a complex decision-making 
process that can lead to turnover behavior (4). A distinction can be 
made between organizational and professional turnover intentions, since 
organizational turnover is in particular the concern of the management 
of an individual healthcare facility, whereas professional turnover also 
has a societal impact, since the knowledge and skills of those who leave 
are lost to the nursing workforce (5).
Several individual, organizational and economic factors have been 
found to predict nurses’ turnover intentions, such as a high education 
level, low organizational and professional commitment and job dis-
satisfaction (1, 3). Recently, the concept of work ability has received 
growing attention in this matter (6, 7). The concept is based on the 
assumption that work ability is determined by a person’s perceptions 
of the work demands and of their ability to cope with these demands 
and can be measured by the Work Ability Index (WAI) (8). The WAI 
has proved to be a predictive measure of early retirement (9, 10) and 
other related outcomes such as long-term sickness absence (11), dis-
ability unemployment (9), mortality (12) and also change of employer 
and/or profession (7). The majority of these prospective studies are 
commonly based on a single assessment of work ability. 
However, it is also important to investigate the evolution in work 
ability, since work ability is a dynamic process that varies throughout an 
individual’s working life. Changes in work ability result from the inter-
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action between individual characteristics, work conditions (i.e. changes 
in work organization) and society (13, 14). Personal resources change, 
for example, with age, whereas work demands change for example, with 
globalization and implementation of new technologies. The factors 
inﬂuencing work ability are therefore continuously changing (13). So 
far, only a few longitudinal studies have been examining work ability 
and its change over time (10, 13, 15). Changes in work ability have 
mainly been investigated on group level as changes in the mean WAI 
score (10, 15). By analyzing the mean scores in predeﬁned groups, no 
information is gained about any atypical evolution in work ability (e.g. 
improvement in WAI over time) on an individual level (10).
Objectives
In the present study, we wanted to explore the prospective relations be-
tween work ability and two turnover intentions, namely intent to leave 
the organization (ITL organization) and intent to leave the profession 
(ITL profession). The ﬁrst objective was to examine the relation between 
a single measurement of work ability and the risk of developing turnover 
intentions one year later. A second more methodological objective was 
to study change in WAI over a one-year period. Given that measuring 
change is a complex issue (16), two different operationalizations of 
change were used to investigate the impact of development in work 
ability on both intent to leave outcomes (see Method). 
Methods
Study population
The associations between work ability and turnover intentions were 
assessed in the Belgian sample from the Nurses’ Early Exit Study 
(NEXT) (17). A prospective questionnaire-based design was used for 
data collection. Two similar self-administered questionnaires with a 
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time lag of one year were distributed among all nursing staff employed 
in 37 healthcare organizations. 
At baseline, a total of 4,257 questionnaires, with an overall response 
rate of 61.3% was returned. One year after the baseline assessment 
2,857 participants completed a second questionnaire. Here the response 
rate was 48.0%. A total of 1,531 participants, who continued working 
in their organization during the one-year follow-up, completed both 
questionnaires and were included in the prospective analyses. The mean 
age of the participants was 38.4 (SD 8.8) years. The majority (92.5%) 
of them were women. The nursing staff consisted of 73.1% registered 
nurses, 19.7% specialized nurses and 7.2% practical nurses. They were 
employed in three different kinds of settings: 44.7% in hospitals, 6.0% 
in nursing homes and 49.3% in home care settings. 
Measures
Work Ability Index
Perceived work ability was measured by means of the Work Ability 
Index (WAI) comprising seven items (8). The total score is calculated 
by summing up all item scores (8) and ranges from 7 to 49 points, with 
higher scores indicating higher perceived work ability. Participants who 
achieved a score below 37 points were in the present study classiﬁed as 
having poor WAI, participants having a score of 37 points or higher 
were considered to have good WAI. The mean WAI score of the nursing 
staff was 40.3 with a total of 271 healthcare workers (19%), reporting 
a poor perceived WAI (< 37). 
Intent to leave the profession
ITL profession was measured by three items based on one general 
question: “How often do you think about (1) further qualiﬁcation 
outside nursing; (2) giving up nursing; (3) giving up nursing and 
starting a different kind of job”. Each item had ﬁve response options, 
ranging from ‘never’ to ‘every day’. The ITL profession variable was 
dichotomized. Participants reporting thinking about the content of at 
least one item several times a month or more were considered to have 
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high ITL profession. By contrast, considering leaving a couple of times 
a year could be seen as natural for most professionals (17). 
Intent to leave the organization
ITL organization was measured by one question in the NEXT study 
(17): ”How often do you think about leaving the current institution.” 
Five response options ranging from ‘never’ to ‘every day’ were used. 
Thinking some times a month or more often about leaving the cur-
rent institution was considered to indicate high ITL organization and 
thinking never or some times a year about leaving was classiﬁed as low 
ITL organization.
Statistical analyses
To assess the impact of work ability on both outcome variables, par-
ticipants reporting high intent to leave (e.g. high ITL profession, high 
ITL organization) at baseline, were excluded from further analyses. 
For ITL profession and ITL organization 1,187 and 1,368 healthcare 
workers were included respectively.
The impact of WAI on both outcomes was assessed by three mul-
tiple logistic regression models. For the ﬁrst regression model, the WAI 
score measured at baseline was entered in the model, using participants 
with a good WAI as reference category (Model 1).
For the second model four groups were created: (1) those with 
poor WAI scores at baseline and at follow-up, (2) those with good WAI 
scores at both observations, (3) those evolving from good WAI score 
to a poor WAI, and (4) those experiencing poor WAI at baseline and 
good WAI at follow-up. Those having a repeated good WAI score were 
the reference category (Model 2). Measuring change as a movement 
between categories may suggest that change has taken place when it is 
not more than day-to-day variability (16). According to Model 2, it was 
possible that participants moved from a score of 39 to a score of 36 one 
year later. This implied a decline from good WAI to poor WAI, despite 
the relatively small absolute difference. At the same time people who 
experienced a substantial deterioration in their WAI score (i.e. from 
42 to 30), also decreased from a good WAI to a poor WAI. 
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To overcome this problem, a second approach (cf. Model 3) was 
introduced to operationalize the change in work ability. For this third 
model, a change in WAI (∆ WAI) was computed by subtracting the WAI 
score at baseline (T1) from the WAI score at follow-up (T2), followed 
by dividing this subtraction by the WAI score at baseline [(WAI T2 
- WAI T1) / (WAI T1)] x 100. Based on this percentage change, three 
groups were deﬁned. Those with a ∆ WAI score between -1 and +1 
standard deviation of the mean ∆ WAI in the study population, were 
deﬁned as respondents whose WAI score did not change substantially 
between measurements. When the ∆ WAI differed more than 1 stan-
dard deviation from the mean, this meant that either the WAI score 
substantially improved (> +1 SD) or substantially decreased (< -1 SD) 
between both measurements. For this method, respondents whose WAI 
score remained relatively stable between both measurements were used 
as the reference category (Model 3). In all three models, adjustments 
were made for age, gender, type of healthcare organization, education 
level, family situation, number of working hours and work schedule 
and all variables were entered in a single step. Analyses were performed 
using SPSS 15.0 software.
Results
Prospective analyses showed that a poor WAI at baseline (Model 1) 
was a signiﬁcant predictor of high ITL organization (OR 3.25; 95% 
CI 1.83-5.78) one year later. 
Repeated poor WAI (Model 2) was associated with more elevated 
risk of developing a high ITL organization one year later (OR 6.71; 95% 
CI 3.32-13.58). Participants evolving from a good WAI at baseline to 
a poor WAI (Model 2) in the course of one year, had also an increased 
risk of having a high ITL organization (OR 2.30; 95% CI 1.08-4.92) 
compared to healthcare workers whose work ability remained good. 
Participants experiencing a substantial deterioration of WAI be-
tween both measurements (Model 3) had a more than 2 times higher 
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risk (OR 2.22; 95% CI 1.14-4.32) of having a high ITL organization 
one year later, compared to healthcare workers whose work ability 
remained  relatively stable. Similar trends were observed for ITL profes-
sion but no signiﬁcant results were obtained (see Table 1). 
Subsequently, analyses were performed separately for the three 
items constituting ITL profession. (Data not shown). For the ﬁrst item 
“Taking further qualiﬁcation outside nursing”, only repeated poor WAI 
(OR 1.87; 95% CI 1.01-3.44) was found to be a signiﬁcant predictor 
of this form of high ITL profession.
For the second item “Giving up nursing completely”, health care 
workers going from a good WAI at baseline to a poor WAI one year 
later (OR 3.76; 95% CI 1.58-8.93) and participants with a substantial 
deterioration of WAI (OR 2.53; 95 % CI 1.07-5.98) had an increased 
risk of developing this form of high ITL profession.
Finally, for the third item “Giving up nursing completely to start 
a different kind of job”, repeated poor WAI (OR 4.01; 95% CI 1.51-
10.66), the shift from good to poor WAI (OR 4.27; 95% CI 1.82-
10.02) and a substantial deterioration of WAI (OR 2.88; 95% CI 
1.30-6.37) were signiﬁcantly associated with this form of high ITL 
profession.
Discussion
In the present study among 1,531 Belgian healthcare workers we inves-
tigated prospective relations between work ability and intent to leave. 
Irrespective of the model used, a signiﬁcant association was found each 
time between work ability and ITL organization. Baseline poor WAI 
(Model 1), repeated poor WAI (Model 2), moving from good WAI to 
poor WAI one year later (Model 2) and a substantial deterioration of 
WAI (Model 3) between both measurements were signiﬁcant predic-
tors of ITL organization. Although similar trends were observed for 
ITL profession, a multiple item construct, no signiﬁcant associations 
were found. Therefore, the impact of WAI was further investigated on 
   |  217  |
Table 1. Multivariate associations between work ability index (WAI) opera-
tionalized by 3 methods and intent to leave (ITL), one year later (T2).
 ITL organization ITL profession
WAI OR 95% CI P n (%) OR 95% CI P n (%)
Baseline (T1) poor WAI
good 1.00   1,050 (82.5)  1.00   927 (83.7)
poor 3.25 1.83-5.78 <0.001 233 (17.5) 1.02 0.60-1.76 0.933 180 (16.3)
Repeated poor WAI
good T1- 1.00    1.00    
good T2  861 (70.5)  764 (71.3)
good T1- 2.30 1.08-4.92 1.17 0.63-2.19
poor T2 0.032 143 (11.7) 0.613 128 (12.0)
poor  T1-
1.01 0.29-3.47
 
0.58 0.24-1.42
 
good T2 0.989 100 (8.2) 0.235 87 (8.1)
poor T1- 6.71 3.32-13.58 1.46 0.74-2.87
poor T2 <0.001 117 (9.6) 0.277 92 (8.6)
∆ WAI
mean ± 1 SD 1.00  940 (77.0) 1.00  831 (77.6)
> + 1 SD 0.93 0.35-2.45 0.876 133 (10.9) 0.90 0.43-1.81 0.775 112 (10.5)
< - 1 SD 2.22 1.14-4.32 0.020 148 (12.1) 1.30 0.71-2.36 0.395 128 (12.0)
a
 Adjusted for age, gender, type of healthcare organization, family situation, number 
of working hours and work schedule, education level
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item level and this also enabled comparison with other international 
studies concerning indentiﬁed forms of turnover intentions. Findings 
showed that baseline WAI was a signiﬁcant predictor for none of the 
three items of ITL profession (i.e. taking further education outside 
nursing, giving up nursing completely and giving up nursing completely 
to start a different kind of job). These ﬁndings were inconsistent with 
the results obtained by Camerino et al., 2008 (7), who among Italian 
nurses younger than 45 years found that poor perceived work ability 
at baseline was associated with a greater wish to undertake further 
education, and a ﬁrmer intention to leave the institution and the 
nursing profession. 
Another difference from the study by Camerino et al. (2008) (7) 
is that they only used a single assessment of WAI at baseline instead 
of multiple measurements, due to which it was impracticable to study 
change in WAI. In our study, repeated poor WAI, moving from good 
WAI to poor WAI and a substantial deterioration in WAI were found 
to be signiﬁcant predictors of particular forms of ITL profession. 
A possible explanation for not ﬁnding a signiﬁcant relation between 
baseline poor WAI and different forms of ITL profession may be that 
leaving the profession is probably a more complex and time-consum-
ing decision process than deciding to leave the current organization. 
Presumably, a long-term adverse development in WAI (e.g. repeated 
poor WAI) is a better predictor of ITL profession than a single measure-
ment of WAI. In addition, another explanation may be that although 
the relationship between work ability and intent to leave depends on 
both the present and the past working experience, the current WAI 
(after one year follow-up) has a greater impact on the development 
of professional turnover intentions than a single assessment of WAI 
at baseline. 
A notable limitation of the present study is that sample attrition 
may have affected our results. Of the initial 4,257 participants, only 
1,531 were involved in both measurements over a relatively short time 
period (one year). A comparison between respondents and non-re-
spondents suggested a healthy worker effect. Those who did not return 
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the second questionnaire were those who suffered from more adverse 
working conditions at baseline (i.e. lower WAI). Consequently, our 
ﬁndings may be underestimated due to this sample bias.
Another possible weakness is the use of self-reported measures 
for the predictor and both dependent variables (ITL profession and 
ITL institution), through which a common-method bias might have 
played a role. Nevertheless, Spector (2006) (18) recently stated that 
these inﬂuences are not as high as might be expected.  
Conclusion
In this prospective study, in which participants with a high intent to 
leave at baseline were excluded to ensure an appropriate design, work 
ability was found to be a predictor for developing turnover intentions. 
We recommend taking not only a single WAI measurement into ac-
count but paying more attention to the change in work ability. The 
added value of measuring change is that individuals who are at risk 
for developing turnover intentions (i.e. those with (repeated) poor 
WAI or a decline in WAI) can be identiﬁed more easily and accurately 
and subsequently further monitored. Given our results, more effec-
tive tailor-made interventions programs addressing work ability are 
needed in order to promote employees’ well-being and to reduce high 
organizational and professional turnover intentions. 
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Finnish workers’ work ability and opinions on 
continuing at work after the age of 63
Perkiö-Mäkelä M
Finnish Institute of Occupational Health, Kuopio, Finland
Abstract
The aim of this paper is to present Finnish workers’ opinions on continu-
ing work after the age of 63 and to ﬁnd out if their work ability is related 
to these opinions. Two out of three workers were able to provide a reason 
for continuing at work after the age of 63. This proportion had increased 
signiﬁcantly from 2006, especially among women and 55-59 year-olds. 
Perceived work ability was strongly connected to thoughts of continuing at 
work after the age of 63. People whose work ability was good were more 
inclined to continue.
Introduction
Although people’s life spans have been increasing signiﬁcantly over the last 
few decades, the length of work life has not increased at the same pace. 
Over the last 40 years, life expectancy has increased by eight years for 
both men and women in the European Union. In 2009, life expectancy 
at birth was 76 years for men and 83 years for women in Finland. 
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Many countries in the European Union have either implemented 
or planned pension reforms with the objective of extending work life 
by two to three years. In Finland, the reform of the earnings-related 
pension system came into force in 2005. It offers economic incentives 
to continue working after the age of 63. In the private sector, retirement 
is ﬂexible, and can begin between the ages of 63 and 68 years. For state 
and local government employees, the retirement age may be lower than 
63. Currently, the mean age of retirement for those 25 years of age is 
59.8 years and for those 50 years of age 61.7 years. (1).
The aim of this paper is to present Finnish workers’ opinions on 
continuing work after the age of 63 and to ﬁnd out if their work ability 
is related to these opinions.
Subjects and Methods
This study is a part of The Finnish National Work and Health Survey, 
which, since 1997, has been conducted every three years by the Finnish 
Institute of Occupational Health. The subjects were a random sample 
of the Finnish population aged 25-64. The sampling was taken from 
the Finnish Employment Statistics in 2009 and from the Finnish 
Population Register in 1997-2006. The response rate varied from 58% 
to 72%. Retired, unemployed, redundant (over one month), those 
on long-term sick leave (over 6 months), or full-time housewives or 
househusband, and students who had worked less than 15 hours a week 
for one month, were excluded from the survey. The size of the study 
population varied from 2,031 to 2,335. In total, the respondents were 
representative of the Finnish working-age population with reference to 
sex, age, occupation and socioeconomic status, and region. (2,3).
Opinions on continuing work were elicited from those aged 45–64 
in 2006 and 2009. The ﬁnal study group included 1,363 currently 
working Finns aged 45 to 64 in 2006, and 1,167 in 2009.
The data was collected through computer-assisted telephone in-
terviews (CATI). The average length of an interview was 36 minutes. 
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The structure of the interview was planned by a group of experts at the 
Finnish Institute of Occupational Health, and the questions focused on 
the following topics: socioeconomic and workplace-related background 
factors, physical and chemical work environment, physical and mental 
workload, organizational factors at work, work climate, gender and age 
equality, vocational skills, job satisfaction, perceived health and work 
ability, health-related behavior, reconciliation of work and family life, 
and the functioning of occupational health services. (3)
The dependent variables were based on the following questions:
     - The objective of the Ministry of Social Affairs and Health is that 
working conditions and workers’ health will improve so that people 
can continue in work life for longer. What factors would motivate 
you to continue working beyond the age of 63? (State the reasons 
why you would consider working after the age of 63? Hints regarding 
alternative answers may not be given to the respondent, there may 
be several alternatives)
     - Good work community (colleagues and social relations at 
work, good management, atmosphere at work, enjoying work) 
(no/yes)
     - Good work environment (no/yes)
     - Financial reasons (higher level of occupational pension, salary) 
(no/yes)
     - Meaningful, interesting and challenging work (opportunity to 
exert inﬂuence, respect, part of life) (no/yes) 
     - Lighter workload (reduction in amount of work, age taken 
into consideration, reduction in physical and mental loading 
of work) (no/yes)
     - Working hours (ﬂexible hours, part-time work, reduction in 
working hours) (no/yes)
     - Own health (no/yes)
     - Other, what (no/yes)
     - Nothing
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The results are presented in strata according gender (male, female) in 
different age groups (45-49, 50-54, 55-59, 60-64). The other inde-
pendent variables were based on the following questions:
     - Let us assume that your best possible work ability is rated 10 points 
on a rating scale. How would you rate your work ability today on a 
scale of 0-10? A rating of 0 would mean that you are unable to work. 
(0-7/8/9-10) 
     - How do you rate your current work ability with respect to the physical 
demands of your work? (very good/fairly good/moderate, fairly poor, 
very poor)
     - How do you rate your current work ability with respect to the mental 
demands of your work? (very good/fairly good/moderate, fairly poor, 
very poor)
     - Do you believe that, from the standpoint of your health, you will 
be able to do your current job until retirement age? (not, probably 
not/probably, yes)
Cross-tabulations were used to analyze the associations between gen-
der, age, and opinions regarding continuing work after the age of 63. 
Logistic regression was used for adjusting age, gender and year of data 
collection to analyze the associations between work ability and opin-
ions on continuing at work after the age of 63. In logistic regression 
analysis, the data from 2006 and 2009 were combined. The statistical 
analysis was carried out by SAS (statistical analysis system) software 
(version 9.1).
Results
In 2009, own health (24%); ﬁnancial reasons, such as salary and better 
pension (23%); meaningful, interesting and challenging work (20%); 
lighter workload (16%); ﬂexible working hours or part-time work 
(15%) good work community (11%) and a good work environment 
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(7%) were stated as the prerequisites for continuing work after the age 
of 63. One in three (36%) workers said that they would not continue 
working after the age of 63. This proportion had decreased signiﬁcantly 
from 2006 (42 %) (p=0.0009), especially among women (p=0.0017) 
and 55-59 year-olds (p=0.0098) (Figure 1).
Figure 1. Proportion of those reporting that nothing would convince them 
to continue working after the age of 63, n= 1,363 in 2006 and n=1,167 in 
2009, %.
In 2009 one respondent in three (36%) rated work ability as 9 or 10 
on a scale from 0 to 10, 35% and 31% considered current work ability 
very good with respect to physical and mental demands respectively. 
Three in four (77%) considered themselves able to continue working 
until old age from the standpoint of their own health.
Perceived work ability was strongly connected with thoughts of 
continuing working after the age of 63. People whose work ability was 
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good were more inclined to continue (Table 1). Lighter workload was 
stated as the prerequisite for continuing at work after the age of 63 
more often if work ability was impaired. Workers whose work ability 
was very good reported meaningful, interesting and challenging work 
and good work community as prerequisites more often than those 
whose work ability was not so good.
Table 1. Odds ratios (OR) for continuing at work after the age of 63 with 95% 
conﬁdence intervals (95% CI) in different work ability categories (adjusted 
for age, gender and year of data collection)(n=2533). 
Independent variable
Some 
reason to 
continue 
working
n OR 95% CI
Work ability on scale 0-10
9-10 907 1.0
8 1050 0.9 0.7 to 1.0
0-7 566 0.6 0.5 to 0.8
Work ability in relation to physical demands
very good 814 1.0
fairly good 1182 0.7 0.6 to 0.9
moderate, fairly poor, very poor 525 0.6 0.5 to 0.8
Work ability in relation to mental demands
very good 715 1.0
fairly good 1353 0.7 0.6 to 0.8
moderate, fairly poor, very poor 454 0.7 0.5 to 0.9
Own prognosis regarding ability to perform 
one’s current job until retirement age
yes, probably 1966 1.0
no, probably not 531 0.7 0.5 to 0.8
Conclusion
Two out of three workers were able to provide a reason for continuing 
at work after the age of 63. This proportion had increased signiﬁcantly 
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from 2006, especially among women and 55-59 year-olds. Perceived 
work ability was strongly connected to thoughts of continuing at work 
after the age of 63. People whose work ability was good were more 
tempted to continue. Lighter workload was an important prerequisite 
for those whose work ability was reduced, and meaningful, interest-
ing and challenging work and good work community for those whose 
work ability was very good. Efforts to develop work ability, work and 
working conditions are important factors to take into account in order 
to increase the number of people working after the age of 63.
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Panel Operation
Kobayashi D1, Yamamoto S2
1. Department of Global System Design, Chitose Institute of Science and 
Technology, Hokkaido, Japan, 2. Department of Management Science, Faculty 
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Abstract 
Personal digital assistance (PDA) and PC with touch panel are currently in 
widespread use in Japan. The recent touch panel operation (TPO) is low-skilled 
manipulation; however, the elderly’s ability for TPO should be considered well. 
Thus, we evaluated it in an experiment. The participants were 14 elderly and 14 
young individuals. Their performances of 5 tasks were compared. We found the 
Japanese elderly’s ability for TPO varied according to their career and/or experience 
rather than their age. Consequently, the concept of addressing the issue of Japanese 
elderly’s ability for utilizing information technology could be proposed.
Key terms: touch panel operation, older person’s ability, personal digital 
assistance, tablet personal computer
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Introduction
In Japan, the percentage of the population aged over 65 years is now 
over 22.7 %, and previous studies indicate that the elderly have an 
aversion to using Web browsers for personal computers (PC) to obtain 
information. The Japanese government (2004) pointed out that the 
individual situation of Japanese elderly people and their living circum-
stances can vary widely according to gender, state of health, ﬁnancial 
situation, family structure, and housing. In this regard, Kobayashi and 
Yamamoto (1) have addressed the importance of accessibility issues for 
elderly Japanese.
Although the direct pointing device such as a light pen is an un-
familiar interface for Japanese elderly, Charness, Holly, Feddon and 
Jastrzembski (2) showed that the light pen was more suitable for older 
people than the computer mouse. In recent years, personal digital as-
sistance (PDA) and PC with touch panel are in widespread use in Japan. 
The recent touch panel operation including intuitive manipulation such 
as tracing on the screen by ﬁnger is low-skilled operation for young 
individuals; however, the user experience of Japanese elderly people has 
not been explored. Therefore, a desirable way of expanding the elderly’s 
ability for touch panel operation should be considered.
Objectives
The aim of this study is to reveal the characteristics of Japanese older 
person’s ability for touch panel operation.
Methods
The touch panel interface is used for various machines such as automat-
ed teller machines (ATM), ticket-vending machines, and auto-receipt 
machines in Japan, although the most common way of touch panel 
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operation is touching the screen with the user’s ﬁnger. However, the 
recent style of touch panel operation for PC or PDA includes various 
styles of operation such as drawing lines or patterns with the ﬁngers. 
We evaluated the performance of both conventional and recent style 
touch panel operation by older persons.
The participants were 14 older persons, 7 males and 7 females 
with ages ranging from 62 to 81 years (mean = 70.6, S.D. = 6.3). All 
participants were volunteers. Six participants, 4 males and 2 females 
had experiences in using PC. None of the participants had any physical 
or psychomotor disabilities, and 8 participants had work experience 
such as salesman/saleswoman, ofﬁce worker and farmer. All participants 
were residents of Saitama prefecture near Tokyo. Further, the young 
groups consisted 14 young individuals, 7 males and 7 females, ages 
ranging from 20 to 33 years (mean = 22.4, S.D. = 3.1), participated 
in the experiment in order to compare them with the performance of 
the aged group. The young participants were university students except 
for a female clerk aged 33 years and the young group included 2 left-
handed participants. All of the young were daily PC users.
The participants executed tasks using a tablet PC (Lenovo Think-
Pad X200 tablet) and a PDA (NTT DoCoMo T-01A). The PC was 
running the Microsoft Windows 7 professional Japanese edition and 
custom software. The custom software indicated the task to the par-
ticipant and recorded the axis touched automatically. Meanwhile, the 
PDA was running Microsoft Windows Mobile 6.1 and custom software 
displaying a city map. The city map on the PDA could be moved up 
or down or left or right.
To reveal the elderly participants’ ability for touch panel opera-
tion, we designed 5 tasks as follows and the respective participants 
performed the tasks in order.
Drawing star-shape. This task was tracing a star-shape on screen 
with a ﬁnger as well as possible. We assumed that moving a ﬁnger on 
the screen was a recent style of touch panel operation for PC or PDA. 
The participants were instructed how to draw the shape along the 
displayed shape as well as possible; however, we did not urge them to 
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hurry. Because we assumed this kind of touch panel operation was not 
for quick operation but for creative and subjective operation. Thus, we 
allowed them to have a try before the task. To evaluate the participant’s 
performance, we recorded the touched point of the x and y-axis on 
screen every 10 milliseconds using custom software, and then calculated 
the average gap between lines drawn by the participant and the each 
line of the star-shape on screen.
Tapping phone number. The content of this task was to tap a 
Japanese phone number (10 digits) indicated on the screen using 3 
different sized buttons. First, the largest sized buttons (15 millime-
ters square) were displayed and the participant tapped the indicated 
phone number and a ‘Complete button’ at the end quickly as possible. 
The distance between the numerical buttons was 5 millimeters in all 
cases. The ‘Complete Button’ was not available until the participant 
typed the phone number perfectly. A cancel button was also displayed 
to clear the numbers inputted. After the participants had typed the 
phone number and ‘Complete Button’, the smaller sized buttons (10 
millimeters square) and the same phone number were displayed, and 
then the participants tried to tap the phone number as before. Finally, 
the participants tried to tap using the smallest sized buttons (7 mil-
limeters square). This task was to estimate the appropriate button size 
for inexperienced elderly persons; therefore we did not allow them to 
try before the task but instructed them in the objective of the task and 
function of each button. To evaluate the participant’s performance, we 
used the completion time as the metric. 
Following and tapping an object. In order to scroll a given page 
on PDA or PC, ﬂipping with a ﬁnger is used. When the page which 
contains a target icon scrolls, the user has to follow and tap the icon of 
choice quickly. However, the young users aside, the ﬂip manipulation 
needs a certain level of psychomotor and cognitive ability for such quick 
motion of a ﬁnger, following the target icon scrolling, and quick tap. 
We assumed that the sequence of operations was difﬁcult for the aged 
as well as the young individuals; therefore, we tried to make the task 
‘Following and Tapping object’ to estimate the ability. Further, we allowed 
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participants to have a try before executing the task. To accomplish the 
task, the participants followed an object moving from left to right on 
the tablet PC’s screen and tapped the object as many times as possible. 
Moreover, they tried to follow and tap the object moving from right to 
left as before. To evaluate their performance, the number of taps was 
recorded using custom software.
Typing a Japanese word. Most devices without keyboard but with 
touch panel indicate a touchable keyboard on screen. The tablet PC also 
indicates a QWERTY keyboard on screen, thus we made the subjects 
input the Japanese word hiragana including 6 letters using the screen 
keyboard. The screen keyboard was embedded in Microsoft Windows 
7 professional Japanese edition. Minimum key width was 8 millimeters 
and height 6 millimeters. The ‘Notepad’, which is application software 
and embedded in Windows 7 was also used by the participant to display 
the typed letters. The Japanese letter hiragana which the participants 
had to type was displayed on respective keys of the screen keyboard. 
Accordingly, the participants had to ﬁnd the target key and tap the keys 
correctly one by one. To evaluate their task performance, we measured 
the task completion time.
Moving map on PDA. The map displayed on PDA was moved by 
rubbing a ﬁnger across the map on screen. Although this manipula-
tion is intuitive, we assumed that it was difﬁcult for the inexperienced 
elderly. Thus, we observed whether the elderly people were able to 
comprehend the operation and put their idea into practice or not. The 
participants tried to move a map on the screen of the PDA without 
clues in the trial.
In any task, we instructed the way of manipulation before perform-
ing the task except ‘Moving map on PDA’. 
The participants’ task performance was recorded using a video 
camera (SONY Handycam HDR-SR12) from behind. After a partici-
pant accomplished a task, the participant answered our questionnaire. 
The questionnaire consisted of 5 items, which was feedback about the 
difﬁculty in the task. For convenience in analyzing data, each question 
item used a 5-point scale of agreement.
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Results
The performance is obtained from the task ‘Drawing star-shape’ showed 
that the average gap in the aged group was not so different than the 
young group. Especially in the case of drawing a line from upper center 
to lower right of the star-shape, the difference between the groups was 
not statistically signiﬁcant. In this regard, we knew that it takes a little 
longer, but the performance of the aged was almost the same as that 
of the young people.
The task completion time for ‘Tapping phone number’ showed 
that the difference between the elderly and the young was statistically 
signiﬁcant (p<.01) as shown in Figure 1. Further, Figure 1 shows that 
the standard deviation of the case ‘15 millimeters square’ among the 
elderly was smallest of all the conditions for elderly, therefore it is 
suggested that larger button size could reduce the personal error for 
older people.
Figure 1.  Comparison of completion time for ‘Tapping phone number’.
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The feedback from the participants showed that the feeling about 
the difﬁculty of task did not differ between the age groups. Considering 
these results, it is suggested that the difﬁculty in performing the task 
did not relate to their performance. 
Figure 2 shows that the task performance for ‘Following and Tap-
ping an object’ differed between the age groups (p<.01) as well as the 
performance for ‘Tapping phone number’. Further, the feedback from 
the participants indicated that the aged group found this task easier 
than the young group. Thus, the older person’s subjective gap between 
performance and experience is not the same as for the young individu-
als.
Figure 2. Comparison of the number of taps for ‘Following and tapping 
an object’.
Figure 3 indicates that the completion time for ‘Typing Japanese word’ 
differed signiﬁcantly between the age groups (p<.01). This means that 
an older person takes longer than a young individual to type a word 
using the keyboard.
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Figure 3.  Comparison of completion time for ‘Typing Japanese word’.
As the results of our observing ‘Moving map on PDA’, all young par-
ticipants succeeded in accomplishing the task. However, 4 out of 14 
aged persons could not manipulate the map on screen because they 
could not rub a ﬁnger across the map on screen in spite of their cor-
rect intent to manipulate. Taking into account the above results, the 
recent style of touch panel operation for scrolling or moving the page 
or map on screen could be intuitive for older people; however we as-
sume that performing the recent style of touch panel operation is not 
easy for them.
Discussion
The results of all tasks show that the ability of elderly for touch panel 
operation differed from the young participants signiﬁcantly; however, 
the results of self-reports showed that the aged participants’ was about 
the same as the young’s data. Therefore, the performance metrics we 
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used were useful for evaluating skill in touch panel operation. Mean-
while, we observed that some aged participants performed like young 
ones. Thus we tried to estimate the older person’s comprehensive ability 
for touch panel operation. The respective comprehensive ability score 
was a summation of the standardized performance data (z-scores) of the 
tasks except ‘Moving map on PDA’. From the ordered scores, we found 
that the elderly participant with high performance had a career as clerk 
and experience of PC use. On the other hand, the elderly participant 
with low performance had been a housekeeper or a farmer. Further, 
the elderly participants with average performance had had a career in 
selling, but they had experiences of using PC or devices with touch 
panel. From these viewpoints, it was revealed that the aged group could 
be categorized into 3 groups based on the level of comprehensive ability 
for touch operation. Further, older Japanese people’s ability for touch 
panel operation varied according to their career or experience rather 
than their age. Therefore, we believe that the respective approach is 
required according to their characteristics in order to expand Japanese 
elderly’s  ability for operating IT devices such as PDA or tablet PC. For 
example, the elderly with experience of touch panel operation require 
more experience of recent touch panel operation in order to utilize 
IT and elderly people with potential ability for touch panel operation 
need assistive technologies.
Conclusions
The experimental results revealed the characteristics of older people’s 
performance and clariﬁed the difference in performance between the 
age groups signiﬁcantly. Further, the performance of aged people var-
ied widely, as well as their experience, career, and so on. Thus the IT 
experienced elderly could take advantage of their skills in touch panel 
operation; however the others require respective approach in order 
to improve their ability for touch panel operation. Consequently, we 
found the categorization of the older person’s ability for addressing the 
usability issues relating to recent touch panel operation.
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Older and experienced hospital staff
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Abstract
A study of work life was carried out using questionnaires in the hospital 
in Estonia, where employees’ average age was relatively high, 49.3 years. A 
total of 249 persons, all staff 45 years of age and older were studied. The 
results showed that the most important health problem were musculoskeletal 
disorders. Main pain locations were regions of the neck and shoulders. The 
results showed that health disorders are similar among older and younger 
staff. The intensity of disorders was the same. Work ability of older staff 
is relatively good. However older staff feel age discrimination based on 
stereotypes of a group limiting their employment opportunities.  
Keywords: work ability, older workers, age discrimination
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Introduction
People want to live in better working and living conditions in the fu-
ture than today and to live longer. As a result of these aspirations and 
practical activities they live mostly longer. Increasing life expectancy 
is one part of the progress of humanity. Increasing human life expec-
tancy and its result, population aging, poses many new questions and 
problems in the society. 
Nowadays older people work up to the traditional pension age, 
60-65 years. They retire later. This older workforce is different from the 
younger generation; they have many shortcomings but also beneﬁts. 
These beneﬁts have been studied much less than their shortcomings.  
The health care sector employs around one tenth of all workers 
in the European Union. It employs a considerable share of women as 
more than three quarters of health care workers are women. Population 
aging causes the role of hospitals to increase and the number of hos-
pitals’ employees will also increase. Activities in hospitals also change. 
Older patients are more interested in medical services for age-related 
diseases than younger ones. Probably during the next tens of years the 
role of hospitals will change even more. In the future home will be 
the hub of care. 
Hospitals need staff with various special skills and experience: doc-
tors, nurses, technicians and administrative staff. That young personal is 
preferred by managers in most companies is a widely known fact. How-
ever, age diversity in the workplace is often a better solution. In general, 
the physiological capacity among the old are poorer than among the 
young and they have generally more health disorders. However, older staff 
also have some beneﬁts: they have more tacit knowledge, they are more 
dedicated to work, honest, responsible, loyal, focused, and organized. 
These qualities come from years of work experience and make workers 
less alarmed when problems occur. Working for a company is much more 
for them than getting money. Older and experienced staff contribute their 
skills and experience to health care, which is very important in the case 
of physicians. These aspects of older workers will be more important in 
the future when the average life expectancy rises.  
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Research question
In Kuressaare, Estonia, a town of 16,000 inhabitants, there is a hospital 
that employs 43 physicians, 138 nurses, 102 health visitors, 96 adminis-
trative and managerial and auxiliary workers, in total 379 employees. 
The average age of workers in Estonia is higher than in most 
European countries. The Kuressaare Hospital employees’ average age 
was 49.3 years, and this was slightly higher, 54.0 years, among physi-
cians. The average age of the hospital staff in the developed world is 
mainly 5-10 years younger, although it is on rise. For example, in the 
Netherlands it was 42 years (1). The Kuressaare hospital management 
was interested in gaining a better understanding of the problems vis-
à-vis the relatively high average age of the hospital staff, to better use 
this workforce and to improve their working conditions.
The outcome of illness of patients and their rehabilitation de-
pends on the working conditions of the staff in the hospital. There 
is a wide range of activities and environments in hospitals. The range 
of hazards includes biological (infections), chemical, physical (noise, 
needle injuries, patient handling), and psychosocial (mental stress, 
cleaning services, violence and shift work) in hospitals. Sometimes, 
e.g. in the work of nurses, there are heavy physical demands and as 
a result, musculoskeletal disorders. Psychological and esthetic factors 
are also important in hospitals. Patients heal better if they see plants, 
mountains, and artwork. This enables to avoid diseases and postpone 
aging changes in the organism. Using ergonomics in workplaces is 
especially effective in improving health of older people (2, 3).         
Methods
Studies in the hospital were carried out using questionnaires. Question-
naires with 20 questions that had up to 19 multiple choice answer vari-
ants were given to participating staff members. The respondents were 
asked about their age and activity, about the work organization, working 
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conditions, health issues, work motives, and age discrimination. There 
were also open questions. The respondents could characterize positive 
and negative sides of their work. In all 259 persons, all staff 45 years 
of age and older were studied. Among them 73 were over 60 years old. 
In all 226 (87.3%) questionnaires were completed. 
Results and discussion
Motivations
The main motivator for work in the hospital is salary. Good co-workers 
are in second place, good working conditions – third place, interesting 
and pleasant work – fourth place. The last one is the most important 
among doctors. It is interesting that prestigious workplace was the 
weakest motivator among doctors. These motivators change only little 
when to compare the staff that has been working during different 
periods in the hospital.
The staff stated that ﬁnancial reward is critical for their work 
satisfaction. It is easy to understand the importance of salary as at 
present salaries are comparatively low in Estonia compared to most 
developed countries. The average monthly wages were about 810 Euros 
in Estonia in the second quarter of 2009. The salary is a little higher 
among hospital physicians. 
Of the hospital staff 86% is interested in in-service training. This 
ﬁgure is especially high among nurses (97%), and doctors (94%).
Working conditions
According to the questionnaires, an important hazard was insufﬁcient 
ventilation in the hospital. The next one was mental stress. However, 
when speaking about working conditions, people think, ﬁrst of all, 
about temperature, noise and other parameters of the physical envi-
ronment, and think less about psychological factors. They consider 
psychological factors to be normal components of work activity. The 
detailed study of these factors is more complicated than the study of 
other factors. 
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During last years more attention has been paid to limiting these 
factors in developed countries at European level. In October 2004, the 
European social partners signed an autonomous framework agreement 
on work-related stress.  
Psychological and social factors are among the most important 
factors in the hospital. According to the survey, mental stress was in ﬁrst 
place among doctors but in second place among nurses. An interesting 
ﬁnding was that the correlation coefﬁcients between age and mental 
stress and health were very low or negative (-0.15). Probably the older 
staff avoid stress despite the physiological resources decrease.
Psychological and social factors in the hospital are integrated with 
family roles as important life roles. We did not study family problems, 
but generally, as demands and expectations within the family and work 
domains in hospitals staff are not always compatible, e.g. irregular 
and shift work, sometimes conﬂicts between family and work life are 
possible. 
 
Health of the staff
Back pain was the most important health disorder and pains in the 
region of the neck and shoulders were in the second place. The next 
were ﬂu and the common cold, visual fatigue, and sleep disorders. The 
intensity of disorders was the same comparing younger and older staff. 
According to the Estonian physicians’ cohort study no health risks 
were observed in the cohort that could be linked to the occupational 
exposures of physicians (4).
Working in retirement age     
In all 78% of the hospital staff were interested in continuing working 
beyond traditional retirement age, either full-time or part-time. There 
are some differences if we compare doctors, nurses, and health visitors. 
Wish to continue working full-time is less among doctors (26%). If 
we compare different age groups then the older age group 61-65 years 
was especially interested in continuing working full-time. Probably the 
beneﬁts of retirement were earlier assessed too high. According to the 
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results, there were practically no people in the hospital who could not 
continue working because of health problems. 
Age discrimination
Age discrimination of employees is prohibited under the Estonian 
Constitution and laws (The Law on Equal Treatment). However, 
some discrimination does occur. The results showed the correlation 
coefﬁcient between age and age discrimination at work to be 0.36 and 
while searching for new employment it rose to 0.55. In searching for 
anew workplace age discrimination was the second most important 
factor among 56-60 year-olds and the most important factor among 
61 year-olds and older staff.
Conclusions
Our questionnaire was useful in providing new information to improve 
our understanding of older hospital staff issues and improving their 
working conditions. The results showed that older staff are well moti-
vated. Their health is relatively good. There is no bigger difference in 
health between the younger and older staff. The study shows that to 
use older workforce in the hospital is a good solution in utilizing their 
experience and accumulated knowledge.
Our study also shows that several working conditions, psycho-
social conditions, ventilation – need more attention in the hospital. 
One possibility is to develop a speciﬁc health program.
In Estonia, according to the Estonian Constitution and laws (The 
Law on Equal Treatment) age discrimination is prohibited but our 
survey shows that age discrimination, ﬁrst of all while searching for a 
new workplace, is an important problem for hospital staff. There is a 
need for state level additional measures to avoid age discrimination. 
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Abstract
How do working careers anticipate the timing of retirement and the weight 
of care commitments related to other activities when retired? This question 
is discussed by analysing the experiences of Finnish working careers. Most of 
the interviewees indicated that helping parent(s) would be part of their own 
retirement, but after leaving full-time work they would also like to devote 
time for their other personal interests, too. Working careers are willing to 
engage in caring when retired. However, they also have a desire to outline 
their caring tasks and manage their own time. 
Key terms: Retirement, family care, productive aging, working ca-
reers
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 Background and objective
In times of political efforts to extend the working careers of adults, 
the research literature has also started to produce data related to the 
problems and possibilities of combining work and family care (1, 2) and 
to the factors considering longer careers (3, 4). The negative effects of 
caring roles for women’s later-life employment and retirement incomes 
are well-documented (5, 6, 7). Difﬁculties in reconciling work and fam-
ily life have been documented to be associated with intentions to take 
early retirement (8, 9). In contrast to extending working careers, the 
question of this article approaches from a different angle. The article 
focuses on combining retirement and caring for parents. 
Retirement is often seen as a period for a person’s own personal 
interests after duties in paid employment. On the other hand, retired 
people are expected to participate in so-called productive activities by 
continuing to work, volunteering or being involved in various caring 
tasks. At the same time, both the life expectancy and the number of 
frail older people are increasing and many aging adult children face 
the increasing care needs of their parent(s). How would people who 
are approaching their retirement and who are caring for their parent(s) 
like to spend time freed from full-time working? 
The theoretical background of the paper is based on the discussions 
related to productive aging (11, 12) and third age (13). These highly 
gerontological concepts are surrounded by discussions of care research: 
the concepts of care time, work time and personal time (14). Productive 
aging (11) is usually deﬁned as engagement in paid work, volunteer 
work or care activities after full-time employment. The concept tries 
to counterbalance the ‘burden talk’ and stresses the contributions ag-
ing people make to their kin, community and the whole of society 
compared to the societal costs they incur as retired, non-employed 
persons. Further, the aspiration towards personal fulﬁllment is the core 
dimension of the concept of the third age, initially proposed by Peter 
Laslett (13). The third age, the age after active working years is usually 
deﬁned as time freed from both work duties and childcare. 
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Fiona Williams (14) writes that the ethic of work should be bal-
anced with the ethics of care. She suggests that rather than ﬁtting 
people’s care needs into the requirements of work, life should be seen 
as consisting of three different yet tightly connected areas of life: per-
sonal time and space, care time and space, and work time and space. 
Accessible, affordable, ﬂexible and good-quality social care services and 
support are essential to meet the needs of the second area. Meeting 
the needs of the third area requires, for example, paid care leaves and 
sabbaticals. Strikingly, Williams writes that people’s needs for personal 
time (maintenance of body and soul, relationships and relaxation) can 
be met, for example, with suitable domestic services, which also provide 
opportunities to participate in work life. The experiences related to 
these areas of life may vary. For example, for some people care time is 
their personal time or vice versa. 
Considering the situation of retired people, these concepts pre-
sented by Williams pose slightly different, but interesting questions: 
How do retiring or retired family careers combine their productive 
roles as careers and/ or workers with their other leisure activities, i.e. 
their personal interests? How is the interconnection of these areas of 
life manifest in the life situations of people out of full-time work? The 
research questions in this study are formulated as follows:
1. How do working careers anticipate the timing of retirement related 
to care commitments?
2. How do working careers anticipate the weight of care commitments 
related to other activities when retired?
3. How can working careers’ visions of activities after full-time working 
be understood in terms of ‘productive time’ and ‘personal time’?
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Methods
The data consists of 20 interviews with working careers who were born 
in 1953 or earlier and helped or cared for their parent or both parents 
(i.e. were ‘parental careers’). The interviews were conducted in a larger 
research project focusing on the work-care interplay (WoCaWo). All 
interviews were audio-recorded and transcribed with the permission 
of the respondents. Before analyzing the data more exactly, ‘talk about 
retirement plans and future’ was identiﬁed and separated from the other 
data. The coding was facilitated by the ATLAS.ti program. More de-
tailed analysis was conducted by paying attention to the statements in 
which the interviewees assessed: 1) their desire (emphasis) to disengage 
from full-time working/ continue working, 2) their care commitments 
related to the timing of retirement and 3) their views on the relation 
between care and other activities during retirement (see Table 1).
The interview statements were ﬁrst categorized according to 
interviewees’ desires regarding leaving full-time work or continu-
ing working (i). Second, the statements of the interviewees in these 
categories were analyzed and differences concerning timing of 
retirement (ii) were pinpointed: the retirement decision may be 
strongly or loosely connected to care commitments or there is no 
connection. Third, regarding the variance among these retirement 
decisions the statements of the interviewees’ anticipated retirement 
activities (iii) were analyzed. Considering the differences between 
these statements various visions were formulated and they are seen 
as ‘ideal types’ (cf. 10). The six different visions stress certain ele-
ments common to most cases of the given vision. 
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Results
Table 1. Visions of parental care-giving during own retirement.
Characteristics of interviewees
(i) Stresses the desire to disengage from full-time paid work
1. Intended activity to replace full-time working 
(ii) Leaving work strongly connected to parental care: wants 
to retire soon in order to get more time for parent(s) and 
continue caring
(iii) Parental care an extensive activity during retirement
2. Part of the way of living opposed to work-centered life 
(ii) Leaving work loosely connected to parental care: wants 
to retire soon in order to get more time for own hobbies, 
self-care and close people in general
(iii) Care including parental care substantial activity during 
retirement among other leisure activities
(i) Stresses the desire to continue working
3. Circumscribed activity due to problematic relationships 
(ii) Continuing work strongly connected to parental care: 
sees work as a way to autonomy as opposed to a caring 
relationship
(iii) Setting limits to one’s care tasks important when retired 
in order to get time for work and leisure activities
4. One pastime among other work and leisure activities  
(ii) Continuing work loosely connected to parental care: 
sees working as a meaningful activity in itself/ ﬁnancially 
necessary
(iii) Setting limits to one’s care tasks important when retired 
in order to get time for work and leisure activities
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(i) Stresses neither the desire to disengage from work nor the desire to con-
tinue working
5. Squeezing and worrying activity 
(ii) Timing of retirement not closely related to parental care
(iii) Worry and/ or anxiety about care duties during own 
retirement which is anticipated to be time for self and 
leisure
6. Uncertain activity  
(ii) Timing of retirement not closely related to parental care
(iii) Always unpredictable future care responsibilities not a 
desired issue to be pondered
Although insecurity (and the vision in which caring for parents was 
interpreted as an uncertain activity) is always prevalent in such care 
and although there were a number of interviewees who indicated that 
they have negative or at least uneasy feelings related to their possible 
caring duties when retired (parental care as a squeezing and worrying 
activity), most of the interviewees described visions one (parental care as 
an intended activity to replace full-time working), two (parental care as 
part of the way of living opposed to work-centered life), three (parental 
care as a circumscribed activity due to problematic relationships) and 
four (parental care as one pastime among other work and leisure activi-
ties). Namely, most of the interviewees wanted to help their parents 
during retirement but they also stressed the possibility to help and care 
in manners reasonable to themselves and the possibilities to limit one’s 
helping. They indicated that helping parent(s) was an essential part of 
their own lives but they also stated that when retired they would like 
to devote time to their other personal interests, too. 
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Discussion and conclusions
Applying the concepts of productive aging and the third age familiar 
from social gerontological research and discussions relating to the 
relationship of care time, work time and personal time, this study 
concludes that the interconnection between the visions pinpointed 
can be illustrated by a continuum from ‘productive time’ to ‘personal 
time’ and vice versa. The components of this continuum are ‘work 
activities’, ‘care activities’ and ‘leisure activities’ (Figure 1). The start-
ing point is that care and work activities are categorized as productive 
time and leisure activities as personal time. However, actual situations 
of the interviewees were much less clearcut. 
Productive time                Personal time
  
  
Work             Leisure 
               Caring
 
Figure 1. Interconnection of ‘productive time’ and ‘personal time’.
In those cases in which parental care was anticipated as an intended 
activity to replace full-time working or part of the way of living as op-
posed to a work-centered life caring for parents were also anticipated 
as a part of life and as a part of personal time. First, the interviewees 
were eager to decrease their working time, i.e. hours worked. Second, 
helping/caring for close people and leisure activities were interconnected 
when the interviewees anticipated their future plans although in the 
latter vision parental care as such did not carry so much weight as it 
did in the previous vision. 
By contrast, in those cases in which caring for parents was an-
ticipated as a circumscribed activity due to problematic relationships, 
one pastime among other work and leisure activities or a squeezing 
and worrying activity helping/caring for parent(s) and leisure interests 
were interpreted as separate spheres of life. Devoting time to personal 
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interests (work or/ and leisure) was said to be interviewees’ ‘own time’ 
in contrast to time devoted to other people needing care. The difference 
between these visions was that when parental care was interpreted as 
a squeezing activity the adult children’s thoughts involved distress and 
uneasiness whereas the informants in other two visions appeared to be 
highly ambiguous when considering their future. 
To conclude, the interviewees’ views on future care responsibilities 
varied but they were not afraid of caring or helping during retirement if 
the care activities are anticipated as reasonable, i.e. they leave time for 
work and leisure activities. This is a signiﬁcant message for policymak-
ers. In aging societies there are pressures to stress both aging workers’ 
and older people’s productivity and societal contributions as the recent 
political and public debate proves in Finland, too. According to this 
study working careers in their late 50s or early 60s do willing and able 
to spend for ‘productive time’ when retired. However, they also have a 
strong wish for ‘personal time’. Older people are a resource consider-
ing the increasing care demands of their parents, but they should not 
be regarded only as a resource. Depending on family situation and 
personal valuations time freed from paid work can be used in various 
ways. Leaving gainful employment does not necessarily mean leaving 
‘productive roles’ as citizens. However, pensioners’ contributions as 
careers are both socially and personally meaningful only if they satisfy 
all participants of the caring relationship. 
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Abstract
The aim was to explore relationships between age, work ability, need for 
recovery (NFR), organizational social capital and work family conﬂict, 
and intentions to change profession and stop working. In a cross-sectional 
questionnaire study conducted on 458 employees of a public institution, the 
intentions to change profession and stop working, the Work Ability Index 
(WAI), the NFR, organizational social capital and work family conﬂict were 
assessed. Older workers thought more about stopping working than younger 
workers, but less about changing their profession. In older workers WAI was 
the most important predictor for both intent to leave parameters.
Key terms: intent to leave, work ability index, need for recovery, social 
capital, work family conﬂict, older workers
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Introduction
There is an economic and political tendency to raise the retirement 
age. This means that workers will have to work at older ages. In this 
context gaining insights into the intentions of older workers to leave 
their profession or stop working can be of interest. 
As the Work Ability Index (WAI) assesses the physical and mental 
demands of work, as well as the worker’s health status and resources 
(1), it could be an important factor in the intention to leave.
The need for recovery (NFR) is an early indicator of the short-term 
effects of fatigue, and is a powerful predictor of long-term adverse health 
effects (2). Earlier research shows that older workers had a higher NFR 
(3). The question could be raised if this higher NFR in older workers 
also affects on their intentions to leave as well.
Organizational social capital is a recent concept describing quality 
in an organization. Good organizational social capital has been found 
to be positively correlated with self-rated health and psychological 
well-being (4). Thus it can be hypothesized that social capital could 
also be correlated with intention to leave.
Furthermore, it was also found that work-family conﬂict was 
positively related to withdrawal intentions of withdrawing from a 
profession (5).
To the best of our knowledge the relationship between intentions 
to leave the job and work ability, NFR, social capital and work family 
conﬂict has not so far been investigated.
Objectives
The aim of this study was to explore relationships between age, work 
ability, need for recovery, organizational social capital and work-fam-
ily conﬂict, and intention to change profession and intention to stop 
working.
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Methods
This study has been approved by the Ethics Committee Progecov-Se-
curex (Commissie voor Medische Ethiek OG 211, Ghent, Belgium).
In total 468 subjects employed in a large public social institution 
were asked to participate in a cross-sectional questionnaire study. The 
population included social services, administrative, childcare, clean-
ing, cleaning at home, nursing home, nursing at home, kitchen and 
technical personnel. 
At information sessions organized by the employer, the employees 
had the opportunity to ﬁll out a standardized self-report questionnaire. 
A total of 458 employees ﬁlled out the questionnaire (97.9% response 
rate). Mean age was 40.5 years, ranging from 19 to 62 years. For the 
comparison of older and younger workers the subjects were divided 
into two age groups: older workers (45 years or older) and younger 
workers (younger than 45 years), according to the deﬁnition of the 
World Health Organization (6). Of these 199 subjects (43.4%) were 
45 years or older and 259 subjects (56.6%) were younger than 45 years. 
Of the study population 420 were women (91.7%).
As dependent outcome variables two different intent to leave 
parameters were used: the proportion of employees who, in the past 
12 months, had any thoughts about changing profession and the pro-
portion of employees who, in the past 12 months, had any thoughts 
about stopping working. The questions used were derived from the 
Nurses’ Early Exit Study (NEXT Study) (7).
Work ability was assessed by the short Work Ability Index (WAI) 
questionnaire as used in the NEXT Study (8). Scoring for the short 
WAI is analogous to the scoring for the long version of the WAI (1), 
resulting in a score ranging from 7 to 49 (the higher the score, the bet-
ter the work ability; a score higher than 36 is considered to be good). 
The WAI score was used as a continuous variable.
The need for recovery was assessed by “The Need for Recovery 
Scale” questionnaire. The need for recovery scale was computed by 
summing up the scores of the 11 constituent dichotomous (yes/no) 
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items, resulting in a score ranging from 0 to 11, which was converted 
to a 0 to 100 scale (the higher the score, the greater the need). The 
NFR score was used as a continuous variable.
The Copenhagen Psychosocial Questionnaire (COPSOQ II) (9) 
was used to assess organizational social capital and work family con-
ﬂict.
Organizational social capital was computed from the subscales 
“vertical trust” and “justice”, each consisting of four questions (10), 
each question offering ﬁve response options. The scores of the eight 
constituent items were added up and transformed to an “organizational 
social capital” scale ranging from 0 to 100 (the higher the score, the 
better the organizational social capital), which was used as a continu-
ous variable.
The “work family conﬂict” scale was computed by summing up 
the scores of four questions (each offering four response options) and 
transforming the sum to a 0 to 100 scale (the higher the score, the 
higher the work family conﬂict). The “work family conﬂict” scale was 
used as a continuous variable.
Data analyses were performed using SPSS, version 17.0 for Win-
dows (11). The outcome parameters were described by number and 
percentage for the total study population and for the younger and older 
workers separately. WAI, need for recovery score, work family conﬂict 
and social capital were described by mean and standard deviation for 
the total study population and for the younger and older workers sepa-
rately. To test for differences between older and younger workers the 
Mann-Whitney U test and the chi-square test were used appropriately. 
To prevent multicollinearity, correlations between all exposure variables 
were checked beforehand and no high collinearity was found (12). 
Stepwise forward conditional multiple logistic regression analyses were 
used to calculate the odds ratios and their 95% conﬁdence intervals 
for having thought in the past 12 months about changing profession 
and for having thought in the past 12 months about stopping work-
ing (dependent variables). The regression analyses were performed for 
the total study population and for the groups of older and younger 
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workers separately. The following independent variables were entered 
into the regression model: age group (only in the analyses of the total 
study population), WAI score, need for recovery score, work family 
conﬂ ict, social capital, gender, part time work (full-time work vs. <38 
hours a week) and shift work (yes vs. no). For the stepping method 
criteria, the p-value for including a variable was set at .05 and the 
p-value for excluding a variable at .10. The ﬁ nal multivariate model 
had the smallest value for –2 Log likelihood and the highest correctly 
predicted percentage.
Results
Figure 1 gives the percentages of the subjects who, in the past 12 
months, thought about changing profession and about stop working. 
The differences between the two age groups for both outcome param-
eters were statistically signiﬁ cant (p<0.01).
Figure 1. Intent to leave parameters for the total study population and by 
age group.
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Table 1 summarizes the scores for the 4 main independent variables. On-
ly the WAI score differed signiﬁcantly between the two age groups.
Table 1. Mean scores for WAI, need for recovery, social capital and work 
family conﬂict for the total study population and by age group
variable
total study 
population < 45 yrs. ≥45 yrs.
n mean (SD) n mean (SD) n mean (SD) p*
WAI 444 41.9 (4.3) 252 42.2. (4.1) 192 41.4 (4.5) 0.019
need for 
recovery 456 30.0 (27.3) 259 30.8 (27.9) 197 28.8 (26.5) 0.507
work family 
conﬂict 455 27.4 (20.8) 259 28.8 (21.3) 196 25.4 (19.9) 0.099
social capital 457 68.3 (16.4) 259 68.6 (15.7) 198 68.0 (17.3) 0.877
* p-value for the difference between the two age groups
Tables 2 and 3 show the ﬁnal multivariate logistic regression models 
for the two intent to leave parameters, in each case for the total study 
population and for both age groups separately.
Table 2. Final multivariate logistic regression models for having thought in 
the past 12 months about changing profession; for the total study population 
and the two age groups (< 45 yrs. and ≥ 45 yrs.) separately; odds ratios 
corrected for gender, shift work and part time work
variable
total population
(n=423)
OR (95% CI)
<45 yrs.
(n=244)
OR (95% CI)
≥ 45 yrs.
(n=179)
OR (95% CI)
≥ 45 yrs. 0.52 (0.31-0.87)* - -
WAI score 0.92 (0.87-0.97)† 0.87 (0.80-0.96)†
need for recovery score
work-family conﬂict 1.03 (1.02-1.04)‡ 1.04 (1.02-1.05)‡ 1.02 (1.00-1.04)*
social capital 0.98 (0.97-1.00)* 0.97 (0.95-0.99)*
* p<0.05  † p<0.01  ‡ p<0.001
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The intention to change profession increased with increasing work-
family conﬂict, and decreased with increasing WAI score and increasing 
organizational social capital. It was signiﬁcantly lower in the older work-
ers. Work family conﬂict was the only predictor in younger workers, 
while in older workers, besides work family conﬂict, social capital and 
WAI score were also signiﬁcant factors.
Table 3. Final multivariate logistic regression models for having thought in 
the past 12 months about stop working; for the total study population and 
the two age groups (< 45 yrs. and ≥ 45 yrs.) separately; odds ratios cor-
rected for gender, shift work and part time work
variable
total population
(n=422)
OR (95% CI)
<45 yrs.
(n=244)
OR (95% CI)
≥ 45 yrs.
(n=178)
OR (95% CI)
≥ 45 yrs. 2.82 (1.44-5.50)† - -
WAI score 0.88 (0.81-0.96)†
need for recovery score 1.02 (1.01-1.03)‡ 1.02 (1.00-1.04)*
work-family conﬂict 1.03 (1.00-1.05)*
social capital
* p<0.05  † p<0.01  ‡ p<0.001
In the total study population the intention to stop working was associ-
ated with a high need for recovery score and was signiﬁcantly higher in 
the older workers. The association with the need for recovery remained 
signiﬁcant in the younger group, but in the older group, however, the 
WAI score was the most important predictor.
Discussion
There were signiﬁcant differences between the two age groups concern-
ing both outcome parameters. Thoughts about stopping the current 
profession and starting another one were signiﬁcantly higher in the 
younger group; whereas thoughts about stop working completely were 
signiﬁcantly higher in the older group. The direction of the difference 
were as might be expected.
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WAI was signiﬁcantly lower in the older age group. This conﬁrmed 
the results of earlier studies (13).
In contrast to earlier ﬁndings (3) the older worker group did not 
show a greater need for recovery. However, the data in this study did 
not permit a multivariate analysis to explore the differences in NFR 
between older and younger workers, controlling for occupational ex-
posures. This was also not within the scope of this study. 
Although work family conﬂict revealed no statistically signiﬁcant 
difference between older and younger workers, younger workers re-
ported a higher level of work family conﬂict. This ﬁnding could be an 
indication of the differences in family situation in both age groups.
The fact that the scores for social capital were almost equal in both 
age groups could indicate that social capital is a parameter suitable for 
measurement on the organizational level.
The marked differences between older and younger workers con-
cerning their intent to leave parameters were conﬁrmed in the multi-
variate regression models.
The present study population consisted almost entirely of female 
workers employed in one large public social institution. Extrapolation 
to other worker groups should therefore be subject to great caution. 
Further studies in other occupational settings have to be carried out 
to conﬁrm our results.
Conclusion
Older workers were more likely than younger workers to consider 
stopping working, but had less the intention to change their profes-
sion. In older workers WAI was the most important predictor both for 
intention to change profession and to stop working.
   |  263  |
References
1. Tuomi K, Ilmarinen J, Jahkola A, Katajarinne L, Tulkki A. Work Ability Index 
2nd ed. Helsinki: Finnish Institute of Occupational Health; 1998.
2. Sluiter JK, de Croon EM, Meijman TF, Frings-Dresen MHW. Need for 
recovery from work related fatigue and its role in the development 
and prediction of subjective health complaints. Occup Environ Med 
2003;60(Suppl 1):i62–i70.
3. Kiss P, De Meester M, Braeckman L. Differences between younger and older 
workers in the need for recovery after work. Int Arch Occup Environ 
Health 2008;81:311–20.
4. Nieminen T, Martelin T, Koskinen S, Aro H, Alanen E, Hyyppä MT. Social 
capital as a determinant of self-rated health and psychological well-
being. Int J Public Health. 2010 Apr 2 [Epub ahead of print].
5. Greenhaus JH, Parasuraman S, Collins KM. Career involvement and fam-
ily involvement as moderators of relationships between work-family 
conﬂict and withdrawal from a profession. J Occup Health Psychol 
2001;6(2):91–100.
6. World Health Organization (WHO). Aging and working capacity: report 
of a WHO study group. WHO technical report series 835. Geneva: 
World Health Organization; 1993.
7. Stordeur S, Kiss P, Verpraet R, De Meester M, Braeckman L, D’hoore W. 
Intent to leave nursing in Belgium. In: Hasselhorn H-M, Tackenberg P, 
Müller BH (Eds.). Working conditions and intent to leave the profes-
sion among nursing staff in Europe. Working Life Research Report 7. 
Stockholm: National Institute for Working Life; 2003. p. 125–35.
8. Camerino D, van der Heijden B, Estryn-Behar M, Kiss P, Pokorski J, Has-
selhorn H-M. Work ability in the nursing profession. In: Hasselhorn 
H-M, Tackenberg P, Müller BH (Eds.). Working conditions and intent 
to leave the profession among nursing staff in Europe. Working Life 
Research Report 7. Stockholm: National Institute for Working Life; 
2003. p. 88–93.
9. Pejtersen JH, Kristensen TS, Borg V, Bjorner JB. The second version of 
the Copenhagen Psychosocial Questionnaire. Scand J Public Health 
2010;38(Suppl 3):8–24.
10. Kristensen TS. A questionnaire is more than a questionnaire. Scand J Public 
Health 2010;38(Suppl 3):149–55.
11. SPSS. SPSS for Windows, version 17.0. Chicago: SPSS Inc.; 2009.
12. Checkoway H, Pearce N, Kriebel D. Research methods in occupational 
epidemiology. New York: Oxford University Press; 2004.
13. Monteiro MS, Ilmarinen J, Corrâa Filho HR. Work ability of workers in 
different age groups in a public health institution in Brazil. Int J Oc-
cup Saf Ergon. 2006;12(4):417–27.
  |  264  |
Employee well-being at work and early retirement 
intentions in medium and high-performance 
companies
von Bonsdorff ME1,2, Vanhala S3, Seitsamo J1
1. Finnish Institute of Occupational Health, Helsinki, Finland, 2. Gerontology 
Research Centre, Department of Health Sciences, University of Jyväskylä, 
Finland, 3. Aalto University, School of Economics, Helsinki, Finland
Abstract
This study focuses on differences in employee work ability, organizational 
commitment and justice, and early retirement intentions according to 
company performance in the metal industry and retail trade. Employees 
in medium-performance metal industry companies perceived their work 
ability poorer and experienced less organizational commitment and justice 
compared to employees in high-performance companies. Early retirement 
intentions among retail trade employees were more frequent in medium 
compared to high-performance companies. The ﬁndings are in line with 
those of earlier studies on employee attitudes and company performance, 
but may also indicate the existence of dual causality between employee 
well-being and company performance.
Key terms: Early retirement intentions, work ability, organizational 
commitment, organizational justice, company performance
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Introduction
In years to come, human resources will be in danger of becoming 
scarce due to the ageing of the Western workforce. The national im-
plications of the changing age demographics concern the possible loss 
of knowledge, labor shortages, and problems in short-term funding 
of pensions (1). Managing retirement-related decisions will become 
more important for the organizations in the future. Some companies 
and public organizations are struggling to ﬁnd competent employees 
to replace those who are retiring (2), whereas others introduce early 
retirement incentives, phased retirement, and job sharing in order to 
downsize and restructure their human resources in times of economic 
recession or when faced with outsourcing needs (3).
Human resources have become an increasingly important asset for 
companies in the twenty-ﬁrst century. According to the resource-based 
theory of the ﬁrm, they can provide a source of sustained competitive 
advantage for an organization (4–5). Studies have revealed that em-
ployee attitudes, such as affective commitment, job satisfaction, and 
employee engagement are at least to some extent related to company 
performance (6-9). These ﬁndings may also indicate that there is a dual 
causality between employee well-being and company performance. 
More speciﬁcally, the causal arrow can go from management practices 
and employee attitudes to organizational performance and back (10). 
Financially and market successful companies are likely to have resources 
to invest in their employees’ satisfaction and well-being (8, 10).
Compared to employee attitudes, early retirement is typically seen 
as a form of job withdrawal (employee behavior) concerning older em-
ployees (11). It has been established that poor employee health, work 
ability and well-being at work contribute to early retirement intentions 
(12–15). Even if some older employees are more prone to retire early 
than their younger counterparts, it does not mean that older employees 
are in general less productive in organizations. Ng and Feldman (16) in 
their study found that by and large older employees were as motivated 
to contribute to their organizations as younger ones.
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Objectives
The aim of this study is to explore differences in employee work ability, 
organizational commitment and justice, and early retirement inten-
tions according to company performance in the metal industry and 
retail trade.
Methods
Data for this study were collected in 2007 from companies and their 
employees in the metal industry and retail trade by the Finnish Institute 
of Occupational Health. In the present study, a total of 506 question-
naires were sent out to the managers (typically a managing director or 
entrepreneur) of the randomly selected companies in various regions 
of Finland. Altogether 129 [n (metal industry) = 82, n (retail trade) = 
47] acceptable questionnaires were returned, which yielded a response 
rate of 25.5 percent. This rather low response rate compares favorably 
to those of similar studies (17–18). A total of 54 percent of companies 
participating in the managerial level survey decided to participate in 
the employee survey. In all, we obtained 1,281 acceptable employee 
responses. For the purposes of this study we included 1,091 employees 
[n (metal industry) = 634, n (retail trade) = 457] (lower and upper 
management excluded).
Managers’ perception of company performance was measured 
using a 10-item scale based on Delaney and Huselied’s (19) scale of 
perceived organizational and market performance. Managers were asked 
to evaluate their current performance compared with their competitors 
in terms of the quality of products /services, market share, growth of 
sales, proﬁtability, liquidity etc. The ﬁve-point Likert-type answers 
varied from 5 (“much stronger”) to 1 (“much weaker”). The reliability 
of the scale proved to be good (Cronbach’s Alpha = 0.887). For the 
purposes of this study companies were classiﬁed according to perfor-
mance into two groups in both industries: 1= medium performance 
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(metal industry 45.6 % and retail trade 63.0 %), 2= high performance 
(metal industry 54.4 % and retail trade 37 %). None of the companies 
were classiﬁed as low performance.
Perceived work ability, organizational commitment and justice, 
and early retirement intentions were controlled for at the employee 
level. The Work Ability Index was used to assess perceived work ability 
(20). The scale indicates balance between work and personal resources 
from the point of view of occupational health, well-being, and coping 
(21). It comprises seven items, which measure employees’ subjective 
estimation of their current work ability compared with lifetime best, 
work ability in relation to the physical and mental demands at work, 
the number of diseases diagnosed by a physician, a subjective estima-
tion of work impairment due to disease, absence due to sickness during 
the past year, and own estimation of work ability and psychological 
resources after two years. Scores range from 7 to 49 points.
Organizational commitment was measured using a 6-item Likert-
type scale (Cronbach’s Alpha = 0.830) ranging from 5 = “agree totally” 
to 1 = “disagree totally” based on Porter et al. (22) and Steers (23). The 
12-item Likert-type scale (5 = “agree totally” to 1 = “disagree totally”) 
on organizational justice comprised distributive, procedural, and in-
teractional justice dimensions (24). Reliability of the scale proved to 
be good (Cronbach’s Alpha = 0.927).
Self-reported information on employee early retirement intentions 
was collected with the question: “Have you ever considered retiring 
before your full retirement age?” The respondents were classiﬁed into 
two categories: 1 = “no early retirement intentions” (“no, I have not 
considered retiring before full retirement age”) and 2 = “weak or strong 
early retirement intentions” (“I have sometimes considered retirement 
before full retirement age”, “I think about retirement constantly”, and “I 
have already applied for retirement”). Information regarding employees’ 
age was collected in 2007 from the respondents.
T-test and χ²-test were used to explore differences in employee work 
ability, age, and early retirement intentions according to company per-
formance. All statistical analyses were performed with SPSS (15.0).
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Results
Means, standard deviations, and percentages of the study variables are 
shown in Table 1 for the metal industry and retail trade. The mean 
company performance perceived by managers for the total sample 
was 3.7 (SD = 0.53, n = 1033, range 3.5-4.9). Mean age of employees 
was 42.0 (SD = 11.8, n = 1079, range 16-66 years). Metal industry 
employees were older than retail trade employees (t = 4.728, df = 1077, 
p<.001). The mean Work Ability Index score for the total sample 
was 41.5 (SD = 5.7). The work ability of retail trade employees was 
statistically signiﬁcantly higher than in the metal industry (t = 3.272, 
df = 1020, p<.001). Overall, employees evaluated their perceptions of 
organizational commitment and justice to be quite high (mean = 3.5, 
SD = 0.9 and mean = 3.3, SD = 0.9 respectively). Both of these indica-
tors received statistically signiﬁcantly higher values among retail trade 
compared to metal industry employees. Finally, more than 60 % of 
the employees reported experiencing early retirement intentions. Early 
retirement intentions were especially frequent in the metal industry 
(68 %, χ² = 20.232, df = 1, p<.001).
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Table 1. Descriptive statistics of study sample in the metal industry and 
retail trade.
Variables Metal industry Retail trade χ
2-value,
t-test†
Company performance, 
mean ± SD
3.7  ±0.5 3.9  ±0.5 6.759***
Age, mean ± SD 43.5  ±11.2 40.1  ±12.3 4.728***
Work ability, mean ± SD 41.1  ±6.1 42.2  ±5.1 3.272***
Organizational commitment, 
mean ± SD 3.3  ±0.9 3.6  ±0.9 4.577***
Organizational justice, 
mean ± SD 3.2  ±0.9 3.4  ±0.9 3.439***
Early retirement intentions, 
% (n) 20.232***
    No 32 %  (187) 46 %  (189)
    Yes 68 %  (403) 54 %  (225)
    Total 100 %  (590) 100 %  (414)
† Categorical variables analyzed using the chi-square-test, continuous variables 
with t-test, ***p<.001
Work ability, range 7-49, organizational commitment and justice, range 1-5
Independent-samples t-test and χ²-test analyses were used to explore 
differences in employee work ability, age, and early retirement inten-
tions according to company performance. The results are shown in 
Table 2. In the metal industry, statistically signiﬁcant differences were 
found between medium and high performance companies. Employees 
in medium performance companies reported poorer work ability (t = 
3.121, df = 588, p = .002), organizational commitment (t = 6.089, df 
= 608, p<.001) and organizational justice (t = 4.566, df = 590, p<.001) 
compared to employees in high-performance companies. Correspond-
ing differences were not detected among employees in the retail trade 
companies. Instead, employees in medium-performance retail trade 
companies reported signiﬁcantly more early retirement intentions than 
did employees in high performance companies (χ² = 9.869, df = 1, p 
= .002). No differences in early retirement intentions were detected 
between medium and high performance metal industry companies.
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Discussion and Conclusions
This study showed that employees in medium-performance metal 
industry companies perceived their work ability poorer, experienced 
less organizational commitment and justice than employees in high-
performance companies. In addition, early retirement intentions among 
retail trade employees were more frequent in medium than in high-
performance companies. These ﬁndings offer support for earlier studies 
on employee attitudes and company performance (6-9), but may also 
indicate the existence of dual causality between employee well-being 
and company performance (8,10).
The differences in the well-being between metal industry and 
retail trade employees in terms of company performance merits further 
attention. This ﬁnding might indicate on a more general level that 
the connections between employee well-being and performance differ 
according to industry. In a study by Datta et al. (17), the impact of 
high-performance work systems on labor productivity in US-based, 
publicly traded manufacturing ﬁrms was inﬂuenced by industry capital 
density, growth, and differentiation. Becker and Huselid (25) encourage 
researchers to take into account the signiﬁcance of a differentiated HR 
architecture not only across, but also within companies. A previous, 
tentative ﬁnding in the current study indicated similar results regarding 
differences according to industry (26). Possible explanations for this 
ﬁnding were related to the nature of the industry in the larger retail 
trade companies. In these companies, the volume of regular custom-
ers and store size can be crucial in terms of proﬁtability and higher 
company performance.
Despite the strengths related to the fairly broad employee and 
organizational level self- reported data and thoroughly validated scales, 
this study is not without limitations. 
This study is based on cross-sectional, self-reported data, which 
raises the question of causality. Although several cross-sectional stud-
ies on (high-performance) human resource management practices and 
company outcomes (27–28) have been reported, these studies have not 
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been able to address the issue of causal order. Studies have suggested 
that successful companies measured by ﬁnancial and market perfor-
mance would have resources to invest in their employees’ satisfaction 
and well-being (8,10). Establishing whether a dual causality between 
HR practices and company performance exists would be possible by 
obtaining predictive data on company performance (10). Further, 
because this study was conducted within two industries, the question 
of generalizing the results to other industries arises. Collecting data 
from various industries, including the public sector, would increase 
the potential for generalization of results.
In sum, there appears to be a relationship between employee well-
being in terms of work ability, organizational commitment and justice, 
early retirement intentions, and company performance. It indicates 
that investing in the development of employee health and management 
practices is ﬁnancially beneﬁcial for companies.
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IV AGE MANAGEMENT
The Vattenfall 80-90-100 working schedule as an age 
management tool: A four-year follow-up study
Mykletun RJ, Furunes T
Norwegian School of Hotel Management, University of Stavanger, 
Stavanger, Norway
Abstract
Increase in workers’ average ages, average retirement ages dropping to 58 
years in 2000, increasing pension costs and impending shortage of compe-
tence led Vattenfall Nordic AB to address retention of older workers and 
promotion of work ability. Workers aged 58 years and above could request 
80 % of full position, 90 % of full salaries and 100 % of pension point 
earnings. This 80-90-100 schedule was efﬁcient. Twenty-ﬁve percent of the 
workforce aged 58+ used this schedule; it did not hinder organizational 
effectiveness, it increased motivation and vitality, and reduced stress. It 
contributed to an increase in average retirement ages to 63 by the end of 
2008.   
Key Words: Aging workers, age management, means to promote longer 
careers, 80-90-100 program, leadership, Vattenfall, Sweden. 
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Introduction and objective
Although it is acknowledged throughout the last decade that the ongo-
ing demographic changes will severely affect the availability of younger 
and increase the relative proportion of older workforce, few studies 
have reported on within-company age management actions that are 
aimed at increasing work ability and retaining older workers in the 
organization. Furthermore there is a wider lack of research into this 
topic including a leadership or a business management perspective (1). 
This study responds to these deﬁciencies by reporting a longitudinal 
case study that documents impacts of a unique company-based aging 
worker management program, still ongoing in the Swedish company 
Vattenfall Nordic AB. The program deals with older workforce retention 
and generational hand-over. Workforce retention here means the active 
efforts of the company to prevent early retirement of the workforce. 
Generation hand-over refers to the handover of competence and values 
from the experienced generations to the newly recruited and younger 
workers. A special work schedule, called 80-90-100, was adopted to 
support this effort. The research questions driving this study were: 1) 
what was the actual content and form of the 80-90-100 schedule; 2) 
how did it ﬁt into the broader Ageing Workforce Management Program 
in the company; 3) how was the schedule received by the participants 
and their manager; 4) what were the impacts of the schedule; and 5) to 
what extent can this schedule be recommended as a means to prolong 
work careers for older workers?
Vattenfall has expanded  its production and deliveries of electric 
energy produced in hydro-electric power plants and nuclear power 
plants especially throughout the 1960’s to 1980’s, and the number of 
employees increased in step with sales growth, reaching about 8,000 
today. The company has been a highly respected and popular employer 
and enjoyed low workforce turnover. Consequently, the average age 
of employees and managers has been high and is increasing (mean = 
46 years; one third of the employees being between 50 and 60 years 
of age, see Figure 1), reﬂecting the history of the company as well as 
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the general demographic changes in the Nordic region today. About 
six percent of staff, however, was older than 60, and the average pen-
sion age was dropping and reached 58 years of age by the year 2000, 
its lowest level ever. Altogether 2,014 employees would be eligible to 
retire from 1998 to 2014, among whom 1,510 would retire between 
the years 2007 and 2014 (Figure 2). Most of them would be difﬁ cult 
to replace and the company found it increasingly difﬁ cult to recruit 
young and competent workers, especially to ﬁ ll outdoor maintenance 
and construction jobs and to work in remote and sparsely populated 
areas, which is the location of some of their plants.
Figure 1. Vattenfall Nordic AB employee age distribution 2008.
Figure 2. Observed (1998 – 2007) and expected (2008 – 2014) retirement 
in Vattenfall Nordic AB.
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Facing these threats to the company’s future performance, retention 
of the older workforce, promotion of work ability in older workers, 
and transferring competence to facilitate the generational hand-over 
became central organizational assets. On April 24, 2001, Vattenfall’s 
CEO announced that the standard retirement age with full company 
pension would now be 65 years of age, compared to 58–60 years which 
were the norm at that point in time. The only exceptions would be for 
cases of illness and disability, and some workforce on special contracts. 
This announcement gave rise to the Aging Workforce Management 
Program, which contained several internal processes and structures 
along with external networking and media attention. It constituted a 
radical change away from early retirement practices which have been 
conceived of as a form of ageism (2, 3, 4), and the turn also required 
changes in attitudes of all involved (5). The process that followed was 
to some extent inspired by the “Age Management Model” launched 
by Ilmarinen (6, 7). By applying the expression “Age Management” 
the model points to remedies and solutions from the perspective of 
three levels: the individual, the organization, and society (7). For the 
individual, the beneﬁts will be improved working ability, health and 
well-being, meaning and structure, social relationships and the feeling 
of making a valuable contributions to the company. The company will 
beneﬁt from the retention of critical competence and labor, reduced 
expenditures on training and pensions, and less need for supervision. 
For society, the advantages will be the improved health and well-being 
of employees, higher income, and reduced costs of pension, health and 
welfare systems. However, although inspired by Ilmarinen’s work, the 
Vattenfall program constituted a unique approach to the aging work-
force challenges. The most innovative means in the program were the 
80-90-100 working schedule, which was introduced through seminars 
for the workforce aged 57 years and above and in the organizational 
communication in general.  
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Method
The study adopted a longitudinal case study design, starting in 2005 
and observing the processes and outcomes to June 2009. The research 
methodology used document studies, interviews, observation and par-
ticipation in internal and external meetings and presentations, question-
naires and company internal statistics, thus applying a multi-method 
approach (8): 1) The interviews relied on semi-structured interview 
guidelines. For evaluating the 80-90-100 schedule, 29 participants and 
19 managers were interviewed, with the focus on functional aspects 
along with individual and group outcomes. 2) The leaders of the four 
unions organizing workforce and managers in this company were 
interviewed in a two-hour focus group session, which were recorded 
and analyzed. 3) Observations were made at meetings with managers, 
union representatives and co-workers, and notes were made after the 
observations were ﬁnished, and mainly used to verify the outcomes of 
the interviews. 4) In November 2008, an electronic questionnaire was 
e-mailed to 700 randomly selected managers in the company and a 
response rate of 40 percent was realized. 5) A questionnaire study to 
303 participants on the 80-90-100 schedule (response rate 77 percent) 
was applied in 2009. Finally, Company statistics on sick leaves for 2004 
- 2007 (Figure 3) and average retirement ages for 1998–2008 were 
added to the measurements.   
Results
The rationale for the Ageing Workforce Management Program and its 
purpose was communicated to employees in pamphlets like “Myths 
and Facts about Older Workers (50+)”, and its core messages contained 
expressions like: 
 “Early retirements a waste of resources… Vattenfall’s goal is to offer 
our employees such attractive working conditions that more can and 
  |  280  |
will want to remain longer in the company… For it to succeed, what 
is required ... is that we all … are well informed about the connection 
between age and working ability… It is important to declare that there 
is no conﬂict of interests between younger and older workers in the 
workplace… The coming generation shift, on the contrary, presumes 
that we develop a way of working that makes young as well as older 
workers experience Vattenfall as an attractive employer… We must 
to a greater degree see to it that our younger people work together 
with more experienced employees”. 
Furthermore, the pamphlet aspired to replace myths about older work-
ers with facts in areas like declining physical strength being met with 
compensating skills, lack of relationship between age and work perfor-
mance, and ﬂexibility and receptivity to change as a lifelong personal 
capability. It also highlighted facts about older workers’ self-sufﬁciency, 
their need for less supervision, their development of loyalty and social 
skills, and their retention of learning capacities. 
In 2005–2006, the Human Resource department (HR) invited all 
employees aged 57+, via their line managers, to participate in one-day 
information and motivation seminars, where the 80-90-100 schedule 
was launched. A pilot program had been tested in two business units 
since 2003. The 80-90-100 schedule allowed the individual employees 
involved in the program to work 80 percent of full-time while receiving 
90 percent of their full-time salary and earning 100 percent of pension 
points. At the outset, it was also argued that the vacancies created in 
the teams in the absence of older workers should be used to integrate 
younger workers and give them gradual access to the tacit knowledge 
and skills possessed by the team members. The schedule was offered 
to workers aged 58+ and could be initiated on their own request, in-
dependent of their health status. However, it was not a right given to 
all workers like rights to a vacation; instead it was a management tool. 
The line managers were empowered to accept or reject such applica-
tions, and the decisive argument was the actual demands for labour at 
the local level. The agreement was to be made between the individual 
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applicant and the manager, and would be evaluated and renegoti-
ated after six months with another six-month extension possible. The 
team itself would make up for the loss of man-hours if work priorities 
dictated, or the work would be slowed down, as no economic or man-
power compensation would be provided to the team from the central 
organization to replace the losses of man-hours at team level. 
About 25 percent of the workforce aged 58+ was enrolled in the 
schedule at any time since it was formally introduced. As of 2008, about 
325 workers from about 1,200 potential candidates participate in this 
schedule. Some are in the schedule for one period only, and most for 
several periods or the rest of their careers. No complete records are kept 
showing the “careers paths” of each employee in the schedule, however. 
All participating employees were satisﬁed with the 80-90-100 sched-
ule and gave several reasons for this. For one, it facilitated continued 
work with chronic health problems, and it allowed them to prepare 
for retirement practically, socially and emotionally. All interviewees felt 
more motivated and energized and alert at work, and would continue 
working to 65 provided there was a continuation of the schedule. It 
gave one day less per week on the road for long-distance commuters 
and gave people with chronic health problems more time for recovery. 
It was perceived as a form of recognition of the value of their senior-
ity and unique competence in the workplace. Some felt uncertain, 
however, about their extended continuation in the schedule because of 
the requirement to re-negotiate every six months. The sick-leave rates 
for the group enrolled in the 80-90-100 schedule were lower than or 
equal to the average sick-leave rates for Vattenfall in total for the years 
2004 and 2007 (Figure 3). 
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Figure 3. Sick leave rates for participants in the 80-90-100 Vattenfall Aging 
Workforce Management program compared to sick leave rates for Vattenfall 
in total (percent of working hours).
According to the 2009 survey of the 80-90-100 participants, 94 % 
reported satisfaction with their work, 53 % reported higher motiva-
tion, 53 % stated that they did the same amount of work in a shorter 
time, and 58 % reported improved performances. Moreover, 85 % 
reported improved health, 32 % reported decreased sick leave rates, and 
88 % reported willingness to work up to 65 years of age. Competence 
transfer happened most 1) by being asked about how to / why / where 
/ with whom (53 %); 2) as discussions (37 %), and 3) as organized 
teaching or mentoring (5 %). Only 5 % reported not being involved 
in any competence transfer.  
According to the manager survey, 93 % of the managers found 
the 80-90-100 schedule to be an important or very important measure 
for prolonging the careers of older workers and ranked it third in im-
portance after “new and exciting work tasks” and “increased decision 
latitudes in own work”(Table 1). The interviews showed that managers 
generally appreciated the schedule as it also led to more highly moti-
vated and engaged workers who had more ideas for problem solving 
and more capacity to pursue their assigned tasks. No loss of productiv-
ity was reported. In most of this work, productivity was not a linear 
function of working hours as tasks and conditions are diverse across 
time, contexts, and places. 
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Moreover, the energizing effect of the schedule increased the pro-
ductivity of some workers, and “…most workers want to make a serious 
contribution to the company” (union leaders’ interview). The latter was a 
concern, however: “Work demands may be ﬂexible but do not disappear, 
and there might be a need for greater efforts in the time left for work to 
keep up the productivity of the system” (union leaders’ interview). This 
greater effort was most often from the person with reduced weekly 
working hours, but could also be shared by other team members, 
which only in some very few instances was not well taken: “Of course, 
the Jante Law exists, but generally this is not a matter of conﬂict” (union 
leaders’ interview). Managers complained, however, about more ad-
ministrative work, lack of organizational support for replacing the 
lost man-hours, difﬁculties on teams due to reduced manning and 
increased workload on colleagues, and some instances of unintended 
use of the beneﬁts had been observed. In the questionnaire study 43 
% of the managers complained about lack of training in managing 
older workers. Also, the schedule was not implemented in all units, as 
some managers claimed it was incompatible with the work demands 
and available resources, but the union leaders objected strongly to this 
argument. Moreover, when adapted by the managers, it was practised 
with different criteria by different managers as some “sub-interpreted” 
the rules. Some managers felt uneasy about making these decisions, 
and some felt it added to their administrative burden. In some cases 
it was observed that managers signed the re-negotiated deal without 
any comments written on the form, while others stated the reason why 
they had refused or accepted the application. These differences do not 
document lack of consideration or injustice. The union leaders, how-
ever, were concerned with inequalities found in the decision-making 
processes. They stated that lack of training for the managers on how 
to apply this schedule was one relevant explanation for the problems 
observed: “Some line and middle managers have not reached an adequate 
understanding of these issues. For instance, one regional manager stated 
that we shall be maximally restrictive with these agreements… Another 
issue is the difﬁculties that some older workers have met when applying 
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for the 80-90-100 schedule in shift-work positions. It does not need to be 
difﬁcult, and these cases are not in harmony with the signals from head-
quarters in Stockholm… A third issue is the original intention of using the 
schedule to open up opportunities in the work teams for younger workers 
to constitute double manning and thus learn some of the tacit tricks of the 
trade – that just did not happen” (union leaders’ interview). Moreover, 
they pointed to a lack of managerial control parameters to be applied 
in this part of the management process: “Control parameters decide 
priorities” (union leaders’ interview). They also asked for a formalized 
procedure for appeal from those refused entry to the schedule. In sum, 
the unions clearly stated that the schedule should have been part of 
an agreement and available as an option for all aged 58+; more in line 
with the regulations for the annual vacation. 
Table 1. Managers’ evaluations of the extent to which various means would 
be important to extend employees careers and delay retirement. Only the 
ﬁve items receiving highest ratings were included (n=280).
Means to extend 
working careers
Not 
important
Some 
importance Important
Very 
important
Mean 
value
New and exciting 
work tasks 0 2 23 75 3.7
Increased decision
latitude at work 0 2 31 67 3.7
Reduced working 
hours  
(80-90-100)
3 4 25 68 3.6
Become a mentor for 
colleagues 1 7 41 51 3.4
More feedback and 
encouragement from 
own manager
1 14 42 44 3.3
From 2000 to 2008 the average retirement ages increased by 5.5 years, 
from 58.2 to 63. The above ﬁndings signify contributions of the 80-90-
100 schedule as a part of the Aging Workforce Management Program 
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in line with its goal of 65 years of age as the ordinary retirement age. 
The program gained external media support as it was an innovation in 
Swedish working life. Due to this program and its success, Vattenfall 
was elected “The 2006 Employer of the Year”. This media attention 
and the innovativeness of the Aging Workforce Management Program 
led to visits from other companies and politicians from elsewhere in 
Norway and abroad, and this external attention enhanced the effect 
of the actual program itself within Vattenfall. 
Figure 4. Development of average retirement ages in Vattenfall 1998 
– 2008.
Discussion and conclusions
Based upon an instruction from the CEO to increase the actual retire-
ment ages from 58 to 65 years, the Ageing Workforce Management 
Program was motivated by organizational needs to retain the workforce 
and their critical competence, consequently its underlying objective was 
to ensure the future long-term economic performance for the company. 
The 80-90-100 schedule is a central component of this program, of-
fering a 20 % reduction of the workload to a smaller portion (about 
25 %) of workers aged 58 years and above, on their own request, while 
reducing their salary by 10 %, but without any change in their pension 
earning agreements. The individual worker must request to be part 
of this schedule, and it is ﬂ exible as it is settled for six months at the 
time; however, most of the agreements, once settled, were prolonged 
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until retirement. The schedule was successful according to employees, 
managers and the union leaders, and contributed signiﬁcantly to the 
increase in retirement ages from an average of 58 years in 2000 to 63 
years in 2008. However, the exact contribution of this schedule to the 
total outcome is impossible to assess, as other processes were running 
parallel to the 80-90-100 schedule. As a conservative estimate it may 
be claimed that the 80-90-100 schedule prolonged the working careers 
of about 25 % of the workers aged 58 and above, but as the schedule 
signiﬁed that the company valued the contribution of the older work-
ers, the total impact may be much higher. 
The 80-90-100 schedule was well integrated as a measure in the 
broader Aging Workforce Management Program of Vattenfall. It was 
pretested and launched in the 57+ seminars; however, it was not sup-
ported by sufﬁcient training of and instructions to managers, and 
consequently practised differently throughout the organisation, which 
was a subject of criticism from the union leaders. Hence its efﬁciency 
might have been improved by leadership training and more efﬁcient 
organizational communication. The fact that managers were partly 
uncomfortable with the implementation of the schedule also indi-
cates that efﬁcient organizational communication is mandatory for 
a seamless outcome of this kind of innovation. On the positive side 
the ﬁndings indicate that the organization was not hampered by the 
schedule, that stress was reduced and individual motivation, satisfac-
tion and work effectiveness were enhanced through the application of 
this measure to an extent that the company found it uninteresting to 
conduct any detailed cost-beneﬁt analyses of the schedule. Hence, the 
solution chosen by Vattenfall could be recommended as a means for 
other organizations provided their workers are not involved in tasks 
where productivity may be predicted as a linear function of the actual 
hours they put into their work.   
Finally it is noticeable that the managers rated three growth-
oriented means (“increased decision latitudes”, “becoming a mentor 
for younger colleagues” and “new and exciting work tasks”), and two 
reward means (“feedback and encouragement from leader” and “pro-
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gressive increase in age pensions”) as almost of equal importance as the 
80-90-100 schedule for prolonging workers’ careers. One important 
implication of this ﬁnding may be that managers found it appropriate 
to reduce the workload for about a fourth of the older workers while 
the remaining and larger group gain more from growth and reward 
strategies as their work ability is sufﬁcient for full-time employment and 
increased responsibilities. Consequently means to prolong older workers 
careers should at least be tailored to adopt 1) strategies for individual 
growth; 2) tangible and intangible rewards of workers; and 3) reduction 
of workload to ﬁt the variability in older workers capacities. However, 
only the third alternative has been documented here. A limitation of 
the study is its lack of a control group; hence future research should 
replicate the study applying an experimental approach.   
References
1. Streb C K, Voelpel S C, Leibold M. Managing the Aging Workforce: Status 
Quo and Implications for the Advancement of Theory and Practice. 
European Management Journal. 2008; 26: 1–10.
2. Butler R N. Age-ism: Another form of bigotry. The Gerontologist. 1969; 
9: 243–246.
3. Bytheway B. Ageism. Buckingham: Open University Press; 1995.
4. Townsend P. Ageism and social policy. In: Walker C P A, editor. Ageing and 
Social Policy. A Critical Assessment. Aldershot: Gower; 1986.
5. Taylor P, Walker A. Employers and older workers: Attitudes and employ-
ment practices. Ageing and Society. 1998; 18: 641–658.
6. Ilmarinen J. Aging workers. Occupational & Environmental Medicine. 
2001; 58: 546–552.
7. Ilmarinen J. Promotion of work ability during aging. In: Kumashiro M, edi-
tor. Aging and Work. London: Taylor and Francis; 2003: 23–35.
8. Creswell J W. Research Design: Qualitative, Quantitative and Mixed 
Methods Approaches. (2nd ed). Thousand Oaks: Sages Publications; 
2003.
  |  288  |
“Fit for the Future” 
– the Austrian Program to Maintain Work Ability
Kloimüller I
Austrian Social Insurance for Occupational Risks (AUVA) and the Social 
Security Administration (PVA)
Abstract
In 2008 the Austrian Social Insurance for Occupational Risks and the Social 
Security Administration jointly started to develop a prevention program to reduce 
illness-related early retirement and maintain work ability. In total, 20 companies 
in highly demanding industries with about 12,500 employees are participating. 
By using standardized processes and methods, the employees’ work ability status is 
analyzed. The analysis is primarily based on the Work Ability Index Plus™, an 
extended version and further development of the Work Ability Index and approved 
by Prof. Juhani Ilmarinen.
Key terms: maintaining work ability; analysis with the Work Ability Index 
Plus™
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Introduction
Maintaining work ability and reducing illness-related early retirement 
are goals we need to achieve quickly in Austria as in many other Euro-
pean countries. Even more so, given the demographic changes taking 
place in Austria and the country’s ensuing efforts to raise economic 
performance and ﬁnance social and health services. 
Economic objectives might have given rise to this program but in-
creasing work ability itself is a win-win situation for everyone involved, 
as economic interests go hand in hand with the workers’ interest in 
their health and quality of life. Maintaining work ability also means 
better health and well-being, positive challenges and good quality 
of life and thus has a direct inﬂuence on work and private life. Each 
additional year that people are able to work is both a personal and a 
macroeconomic gain.
Since the “FinnAge” program, carried out by the Finnish Institute 
of Occupational Health in Finland in the 90´s we have learned that 
work ability can be improved by a set of carefully targeted measures 
and that most people can stay productive until an advanced age. All 
this provided that the working conditions are designed such that they 
meet the varying requirements and reﬂect the varying strengths of the 
worker at the different stages of his life.
At the beginning of 2008 the Austrian Social Insurance for Oc-
cupational Risks (AUVA),  , and the Social Security Administration 
(PVA), were instructed by the Austrian state to jointly develop and 
sponsor a prevention program that focused on the reduction of dis-
ability retirements and the maintenance and promotion of work ability 
and have it implemented nationwide by 2012.
A steering committee was set up consisting of representatives of the 
AUVA, PVA, the Chamber of Labour, the Federal Economic Chamber, 
the Federation of Austrian Industries and the Austrian Trade Union 
Federation as well as the project leaders. This committee takes the most 
important decisions regarding implementation of the program. 
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Objectives
The “Fit for the Future – Maintaining Work Ability” program is meant 
to support the maintenance and promotion of work ability of workers 
and employees in industries where demands on health are high.
The program’s targets are to:
     - prove that work ability can be maintained or even enhanced 
     - prove that disability can be reduced
     - develop a tool kit with successful measures and methods
     - publish the results as encouragement to other companies.
Material and methods
Twenty companies from highly demanding industries agreed to par-
ticipate in the program, they are as follows:
   1. Construction: Strabag, Habau including Held & Francke, Hentschläger, 
Staudinger (the latter two are part of the Austria Bau Group)
   2. Trade: H&M
   3. Iron and metal industry: Schinnerl, Liebherr, ABO, Julius Blum 
GmbH
   4. Hotels and restaurants: Sana GmbH
   5. Cleaning and waste disposal: Saubermacher
   6. Transport: Blaguss Reise GmbH
   7. Health: Premiamed Group, Haus der Barmherzigkeit Group, Kran-
kenhaus der Barmherzigen Schwestern (Vinzenz Group, hospital), 
UKH Salzburg (accident hospital), Rehabzentrum Großgmain (re-
habilitation centre), Caritas Socialis, LKH Hartberg/KAGES Stmk
   8. Österreichische Post AG / Paketlogistik Österreich (PLÖ) Eastern 
Region (Austria Post, parcels & logistics)
   |  291  |
These companies have committed to participate in the program for 
four and a half years. They have widely differing staff numbers and 
structures (e.g., H&M has a staff of 2,500 and shops all over Austria, 
whereas Schinnerl GmbH has a staff of 100 and one site in the small 
town of Tulln).
The process in the companies:
     - August to November 2008: the analysis was started after an intensive 
awareness-building phase had taken place, in which for example the 
concept of work ability was discussed so as to agree and settle on one 
common concept of the term throughout the company.
     - November 2008 up to March 2009: By using standardized processes 
and analysis tools like the WAI Plus the basic work ability status of 
the companies was analyzed and assesses how much work ability is 
hampered or promoted.
     - From April 2009 on ﬁrst measures were and are still being imple-
mented to improve work ability aiming at corporate culture, structures 
and process as well as staff behavior. 
     - From October 2010 to February 2011 the companies will evaluate 
the status of work ability with the WAI Plus and enter the second 
phase of the interventions. Measures are adjusted according to the 
results.
     - From January to March 2012 a third and ﬁnal evaluation with the 
WAI Plus will take place.
The support and consulting process adheres to the following two 
principles: 
 Involving staff as experts on their world of work, and creating a 
learning organization, i.e., binding know-how to the company and 
spreading it throughout the company via multipliers. 
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The following analysis methods are used in the analysis/evaluation phases: 
     - semi-structured interviews discussing aspects of work ability and 
ageing
     - workshops with managers, workers’ representatives and multipliers
     - focus groups with staff members
     - analysis of the companies’ age structure – status-quo and forecasts 
for ﬁve and ten years to come
     - collection of further structural data of the companies
     - analyses of workplaces and work processes and their ergonomic de-
sign
     - survey among the entire staff with the Work Ability Index Plus™, an 
extended version of the Work Ability Index. The core of the analysis 
is this Work Ability Index Plus™ (WAI Plus). 
The key part of the questionnaire is the original WAI (2nd edition; Tuomi 
K, Ilmarinen J, Jahkola A, et al: 1998) (1), the Freiburg Complaints List 
(Fahrenberg; 1975) and additional tested questions covering various 
new dimensions of work ability according to the model “House of Work 
Ability”. The questions are designed to cover the various dimensions of 
the work ability house along the same guidelines as for the WAI (people 
subjectively assess how they cope with demands). Speciﬁc aspects or 
items were chosen that had been tested in practice for many years, for 
which we had benchmark ﬁgures from the WAI and where therefore 
retest reliability was high (evaluation by IBG, 2008).
With the existing data from the ﬁrst analysis scales for the dimen-
sions health, competences, values, interest in work, co-operation, work 
conditions, management role are being developed.
After the ﬁnal data evaluation in 2012 the WAI Plus questionnaire 
will be ﬁnalized. 
Covering all work areas, the companies are fully evaluated three 
times with the WAI Plus; a maximum of 12,500 data points can be 
collected per run. In order to guarantee the anonymity of the question-
naire, the staff member will be asked to create a unique code according 
   |  293  |
to instructions provided. Only he will know his code and he will have 
to use it again for the second and third surveys. This will allow us to 
compare data and thus ascertain how work ability has developed. 
Results 
The workers evaluated in the ﬁrst analysis showed on the whole fairly 
good average WAI scores of 40.8 (f: 40.5; m: 41.2). WAI scores de-
creased with age, low qualiﬁcation, amount of night work, length of 
working hours, lack of support from superiors and negative social 
relationships. 
Roughly eight of the employees had critical WAI Scores. In many 
companies, especially in the health sector, emotional and psychical 
stressors inﬂuenced work ability more negatively than physical im-
pacts. 
Of the sample, including also people under 30 years of age, 8% 
had decided to quit their current job. Of workers between 55 and 59 
years of age,  20% and of those aged 50–54 years 8 % decided to retire 
in the next few years.
Lifelong learning and perspectives to develop until retirement have 
not been achieved so far.
Based on the ﬁrst analysis, work ability experts and the project 
managers jointly developed measures to recover, maintain and promote 
work ability.
The intervention and support measures taken within companies 
are targeted at work culture, structures, processes and behaviors. They 
are well tailored to the speciﬁc situation and needs of companies and 
employees.
All in all, the aims are the maintenance and promotion of work 
ability through active and holistic health and work ability management. 
This implies, above all, that health, healthy ageing and work ability 
become strategic management tasks.  
  |  294  |
The following measures were in the ﬁrst intervention phase standard, thus 
obligatory, for all companies:
     - awareness building throughout the personnel  
     - training for managers and leaders in age management and work ability 
(especially considering appreciation at work)
     - training for occupational health experts, i.e., the company doctor 
and work psychologist in particular, in work ability (work ability 
coaching)
     - work ability coaching or ergonomic training for workers and em-
ployees to make them learn how they themselves can contribute to 
maintaining or improving their health and work ability.
All other modules are optional and also depend on the ﬁndings of the 
ongoing analyses; they range from the development of healthy work-
time schedules that take account of the varying needs of the different 
age groups to the ergonomic redesign of the workplace, night shift 
training, and concepts for regeneration and so on. Two thirds of the 
measures are aimed at working conditions and one third, at most, at 
behavior. 
After the second analysis with the WAI Plus (October 2010-
February 2011) a second round of interventions and measures will 
take place. 
Discussion  
The program was introduced in the companies by the end of 2008. 
Final results, including the Work Ability Index Plus™, will be pub-
lished in 2012 and incorporated into a program that will eventually 
become standard. 
The 20 pilot companies serve as models of good practice for other 
companies in their industry sectors. They are intended to encourage 
others and demonstrate that investing in the maintenance of work 
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ability pays off. Beginning in autumn 2009, regular industry-speciﬁc 
events to publicize and present the results and ﬁndings have been 
organized in co-operation with the ÖPWZ (Österreichisches Produk-
tivitäts- und Wirtschaftlichkeits-Zentrum, the Austrian Centre for the 
Improvement of Productivity). Yearly a large-scale conference on this 
topic takes place in Vienna. 
The Work Ability Index Plus Model was also presented at the 
European Forum Alpbach in 2009.
Reference
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Work Ability Coaching – a new tool encouraging 
individuals, businesses and industries to handle the 
demographic change process
Gruber B1, Frevel A1, Vogel K2
1. Arbeitsleben Gruber KG, Gmunden, Austria, and Hamburg, Germany
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Abstract 
Because of today’s urgent workforce problems, the new Work Ability Coaching 
consulting tool is currently attracting a considerable amount of attention. Its use 
in practice is increasing. The initial evaluation report, which has now become 
available, indicates that Work Ability Coaching is suitable for motivating both 
individuals and company executives to develop and implement work ability pro-
motion measures. The scope of the measures currently focuses strongly on personal 
and corporate factors inﬂuencing work ability. These results rely on providing 
consultants with good quality training in the use of the tool and ensuring that its 
use is quality-assured. 
Key terms: occupational work ability promotion, empowerment, consulting 
tool
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Introduction
Background: Demographic change – the challenge for workers and 
managers
Demographic change is becoming increasingly evident in many coun-
tries. More and more managers are beginning to realize that their 
workers and the pool of labor available to them are on average growing 
older. Because of the drop in the number of career entrants and the 
increase in the number of people reaching retirement age, businesses 
are employing people in all age groups. How can we meet the economic 
challenges with an ageing workforce? How can a business attract career 
entrants and career changers, and how can it develop a sense of loyalty 
among its new people? How will workers manage to continue working 
for longer, given the large numbers of people already being forced to 
take early retirement for health reasons? 
If workers are in future expected not only to “keep going” until 
retirement age but to actually contribute to their employer’s success 
effectively, willingly and in good health until they retire, it will be 
necessary to encourage the promotion of work ability and to put ap-
propriate promotion measures in place at an early stage and on an 
ongoing basis. 
The theory of work ability
Good work ability has as little to do with chance as has bad fate. 
Both are the result of numerous factors that can be inﬂuenced. This 
knowledge can fundamentally change the way businesses look after 
their employees. 
The concept of work ability is based on studies and promotion 
programs initiated by the Finnish Institute of Occupational Health 
in the 1980s (1). The key elements of the concept, which lays down 
standards below which regular human resources work and employee 
care, occupational safety and health promotion should not fall, are as 
follows: 
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   1. Work ability is not exclusively about personal behavior but is an 
interplay between   worker and work. 
   2. Because of the physical, mental and social changes people undergo 
in the course of their 40–45 years of working life and the ongo-
ing technological, organizational and social changes in the working 
environment, work ability is not a stable factor in any employment 
situation. In order to prevent crises in work ability, it is necessary to 
regularly balance out the two factors. 
   3.  According to the current state of research (2), the constituent parts 
or decisive factors of work ability are: 
 a) the person’s functional capacity (particularly their physical and 
mental constitution)
 b)  the person’s professional competence (abilities, skills and knowl-
edge gained through experience)
 c) the values and attitudes the person develops towards their work 
and their employer
 d) the work demands 
 e) the compatibility between work and private wishes and commit-
ments (work-life balance)
 f ) the general social conditions in which the person ﬁnds them-
selves. 
   4.  As our experience in consulting has taught us, these elements of work 
ability can be  inﬂuenced by interventions on the part of both the 
person themselves and their employer: 
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Elements of 
work ability Intervention by the employer
Intervention by the 
person
Functional capacity
Occupational health and 
safety, health-related offers at 
work
Personal health 
promotion
Competence Human resources develop-ment and career opportunities
Personal education 
and training, career 
planning
Values and attitudes
Social climate and corporate 
culture; management organi-
zation
Social behavior, 
communication
Demands of work Work organization and design Working healthily
Work-life balance Facilitating a work-life balance
Demand for and 
uptake of offerings, 
options
General social condi-
tions
PR work for business and pro-
fession; corporate social respon-
sibility
Active, self-assured 
citizens and workers
5. Promoting work ability successfully and sustainably is much more 
likely to succeed if intervention takes place on all levels and if both 
employers and workers play an active role in it. 
6.      The status and development of work ability are not simply a question 
of a person’s calendar age but depend much rather on the quality 
of the various elements and in particular on the organization of the 
person’s work and that of their company. This also means that there 
will be greater differences in work ability between individuals than 
between age groups.
7.    The development of work ability can be visualized with the Work 
Ability Index. This tool visualises the ﬁt or lack of ﬁt between the two 
factors of individual capacity and work, established in a conﬁdential, 
personal setting for the worker and as an anonymised workforce 
indicator for the employer.
However, we believe that the widespread use of the Work Ability In-
dex as an evaluation tool in many European businesses has regrettably 
pushed the intervention potential of the concept of work ability for 
workers and employers into the background, or at least has not helped 
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it to gain the necessary acceptance. The (sometimes contradictory) 
critical examination of the exclusive use of the Work Ability Index 
was what prompted us to develop the  Arbeitsbewältigungs-Coaching® 
(Work Ability Coaching) consulting tool (4, 5). 
Methods
Development and use of the consulting tool
The development and testing of the Work Ability Coaching tool as a 
combination of the Work Ability Index and a coaching module based 
on the concept of promoting work ability took place within a research 
project entitled “Partizipation und interaktive Interdisziplinarität für 
eine zukunftsfähige Arbeitsforschung – PIZA” (Participation and an 
interactive interdisciplinary approach for sustainable work research) 
funded by the German Federal Ministry of Education and Research 
(2002–2005) (6). 
The consulting and research team asked how the concept of pro-
moting work ability could be used more efﬁciently to master the 
demographic challenges and how it could be presented in a way that 
empowers both workers and managers. The prototype of a process 
consulting tool with the following features was developed: 
     - It is based on scientiﬁc knowledge.
     - It places the work ability promotion model at the center of the con-
sulting activities and uses the measurement tool purely as a visualiza-
tion tool to support workers and employers in what they are doing 
themselves. 
     - It initiates a development process in the company concerned, where 
both the individual worker and the human resources and company 
managers are encouraged and enabled to put concrete promotion 
measures in place to maintain or support the worker’s work ability 
and that of the workforce as a whole. 
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     - It is a quality-assured consulting process which is based on the success 
factors of the European Network for Workplace Health Promotion 
(systematic, participative, goal-oriented, feasibility-tested and integral).
The Work Ability Index is used to analyze and visualize the current 
work ability situation. The presentation of the results is intended to 
raise awareness and to facilitate self-monitoring. This is followed by 
an individual coaching interview based on the promotion model, in 
which workers are shown how to formulate their own action plans 
and express their needs to their employer and to plan the ﬁrst steps in 
implementing them. This results in an individual, needs-based work 
ability promotion plan, drawn up by the workers themselves to achieve 
their own work ability promotion and protection goals. Thus Work 
Ability Coaching entails empowerment, or expressed in another way: 
encouragement to self-regulate. It can be understood as a radically 
participative approach, since the process consulting work starts with 
the individual but does not stop with them. Work Ability Coaching 
is a multistage process consisting of two core modules which follow 
on from one another: 
    a) Personal Conﬁdential Work Ability Coaching for workers (approx. 
60 minutes per person)
    b) Corporate Work Ability Workshop for decision-makers (approx. 4 
hours)
In the corporate workshop, the anonymous summary of work ability 
values and the promotion themes raised by the participants in the 
Personal Conﬁdential Work Ability Coaching session are presented 
and explained to the corporate decision-makers. This is followed by a 
moderated discussion intended to result in the agreement and imple-
mentation of at least one goal-oriented promotion measure that is 
feasible for the company (ideally on all action levels see elements of 
work ability). 
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Work Ability Coaching is carried out by a team of highly quali-
ﬁed conﬁdential consultants . There are currently about 350 trained 
experts in Austria, Germany and Switzerland. The Work Ability Index 
questionnaires and the coaching documents are evaluated conﬁdentially 
outside the companies by external consultants in accordance with the 
data protection provisions. 
Results and Discussion
Output and outcome evaluation of the consulting tool
The Work Ability Coaching consulting tool was developed, tested and 
evaluated in a longitudinal study from 2003 to 2009 in collaboration 
with homecare organizations and their workers in Rhineland-Palatinate 
(Germany). As a result, knowledge is now available on the develop-
ment and inﬂuencing of work ability in homecare over a period of 
seven years.
In the initial promotion phase (2003 to 2005), various studies were 
performed to evaluate work ability in eight care services with a total 
of 224 workers (7), albeit without speciﬁc interventions, as part of the 
PIZA project funded by the German Federal Ministry of Education 
and Research (BMBF). 
As a result of the ongoing topicality of the subject and the activities 
of the Rhineland-Palatinate Ministry of Labour, Social Welfare, Health, 
Family and Women (MASGFF), the decision was taken to continue the proj-
ect. In 2007 the MASGFF decided to support the development of the 
work ability of its care workers and the sustainability of its homecare 
services for a further three years, subject it to a longitudinal study and 
support it with interventions. As far as the choice of methods was 
concerned, the tools used in 2003 and 2005 were to be used for data 
comparability purposes, while the enhanced Work Ability Coaching 
intervention method was to be used for individuals and businesses for 
the ﬁrst time. Five homecare organizations from the initial group took 
part in the continuation study from 2007 onwards. At the time of the 
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effectiveness evaluation in mid-2009, 248 employees were involved. 
Workforce sizes ranged between 8 and 121 people. In 2009 the aver-
age age was 47.9. The biggest age group, representing 34%, was 45 
to 54-year-olds: more than half of all workers were aged over 44, and 
just 16% were below the age of 34. 
The remarks below explain the results of the output and outcome 
evaluation of the consulting tool (8).
The complete Work Ability Coaching program was implemented 
twice among the care services in the second promotion phase (2007 
and 2009). Forty-one percent of the workers, managers (including 
directors, executive managers and care service managers) and workers’ 
representatives took part. 
To ascertain what output in relation to work ability promotion 
activities for workers and in the care services could be triggered for the 
workforce by Work Ability Coaching, the workers who participated 
on both survey dates were asked how many promotional needs they 
had formulated in 2007 and to what extent these needs had been met 
either by themselves or by their employer. The repetition in 2009 
reached a total of 63 workers from the ﬁve cooperating organisations 
who had participated in 2007. On average, these people had made 1.7 
work ability promotion plans of their own. They reported that two 
thirds of these individual promotion measures had been implemented. 
The respondents’ reviews also showed that a relatively high proportion 
(65%) of the average of 2.8 promotion themes per person that had been 
addressed to their employer had also been achieved. Implementation 
levels differ between the participating organisations.
The second evaluation question focused on the outcome of the 
promotion process on the evaluation of operational changes in terms 
of promoting work ability and the health of those involved. 
Positive developments can be identiﬁed in the areas of occupational 
training, changes in the organization of work and the work atmosphere. 
Clear negative trends were described in terms of working conditions at 
clients’/patients’ homes and cooperation with other professions. 
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The intensiﬁcation of communication within the company and 
the discussion of joint promotion measures and individual promotion 
plans seem in general to have led to an improvement in working con-
ditions. Work Ability Coaching did not reach decisive factors outside 
the company, however. 
Based on the frequency of current medical diagnoses, health prob-
lems increased over the two intervention years. However, this did not 
lead to a reduction in the work ability of those involved. We ascribe 
this circumstance to the promotion activities undertaken. Overall, the 
work ability of the 24 workers who took part on all four study and 
intervention dates developed as follows: Their work ability increased on 
average between 2003 and 2005, it fell signiﬁcantly between 2005 and 
2007, and this downward trend continued to a lesser extent between 
2007 and 2009. 
Table 1. Overall development of the Work Ability Index of participants in 
2003, 2005, 2007 and 2009.
2003 2005 2007 2009
Work Ability Index (WAI) (range; 7 – 49 points, 
good work ability; 37 – 43 points) (n=24) 40.1 41.3 39.1 38.5
SD 3.9 4.7 6.0 5.1
Conclusions 
Because of today’s urgent workforce problems, the new Work Ability 
Coaching consulting tool is currently attracting a considerable amount 
of attention. Its use in practice is increasing, thus permitting further 
evaluation to be made. The initial evaluation report which has now 
become available indicates that Work Ability Coaching is suitable for 
motivating both individuals and company executives to develop and 
implement work ability promotion measures. The scope of the measures 
currently focuses strongly on personal and corporate factors inﬂuencing 
work ability. External factors have not as yet been explored sufﬁciently. 
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These results rely on providing consultants with good quality training 
in the use of the tool and ensuring that its use is quality-assured. 
Further evaluation projects and ongoing quality assurance are 
necessary in order to enable the expectations to be met.
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A German program to promote cognitive capacities 
of aging workers in the car industry
Freude G1, Falkenstein M2, Rose U1, Haas K1
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Abstract
PFIFF is a program for promoting cognitive capacities of aging employees. 
The ﬁrst step (PFIFF I) was focused on (a) development of a workshop 
concept, (b) preparation of workshop material for trainers and trainees and 
(c) development of a cognitive training program, (d) accompanying research 
(literature review and neurophysiological/ neuropsychological studies). The 
second step (PFIFF II) is focused on cognitive training and evaluation. The 
effectiveness of the training will be evaluated as well as the whole process of 
implementation (motivation to participate, reasons for non participation, 
satisfaction with the training program).
Key terms: Cognitive training, aging employees, evaluation
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Introduction
This project PFIFF is focused on the cognitive capacities of aging em-
ployees. There is no doubt that cognitive capacities are an important 
part of work ability, which is the key issue of this conference. PFIFF 
stands for the German words “Programm zur Förderung der Intellek-
tuellen Fähigkeiten für ältere Arbeitnehmer” ( “Program for promoting 
intellectual capacity of aging workers“). This project was promoted and 
managed by the Federal Institute for Occupational Medicine (BAuA) 
and the Initiative of New Quality of Work (INQA) – an Initiative 
of the German Ministry of Labour and Social Affairs. It was lead by 
IfADo- the Leibnitz Research Centre for Working Environment and 
Human Factors in cooperation with our institution. 
Project partners are the University of Bochum, the Society of Brain 
Training and the OPEL car company.
PFIFF was initiated because (1) cognitive demands are becoming 
more and more important in our information and communication 
society. Multitasking demands, ﬂexible work, problem solving and 
learning require good cognitive capabilities of employees, (2) cognitive 
capacities change with increasing age, particularly the so-called ﬂuid 
intelligence. Fluid intelligence refers e.g. to the ability to react quickly 
to stimuli from the environment or to react ﬂexibly to changing work 
demands. By contrast, crystalline intelligence (e.g. experiential knowl-
edge) may improve with increasing age and (3) age-related decline can 
be inﬂuenced and counteracted using protective factors or cognitive 
training. The efﬁciency of cognitive training for improving cognitive 
capacities will be evaluated in this project.
Objectives
This project is implemented in two phases: PFIFF I and PFIFF II 
(Figure 1). The main purpose of PFIFF I was to develop a scientiﬁ-
cally based program for improving the cognitive capacities of aging 
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employees. PFIFF I lasted from May 2007 to December 2008. PFIFF 
II is focused on the implementation and evaluation of the program 
developed in PFIFF I.  PFIFF II is still in progress and will last until 
March 2011.
Methods
Figure 1. PFIFF work packages
PFIFF I consisted of the following work packages: (a) development of 
a scientiﬁcally-based workshop concept, (b) preparation of workshop 
material for trainers and trainees and (c) development of a cognitive 
training program, (d) accompanying research. Additionally, the homep-
age www.pﬁffproject.de and the brochure “Geistig ﬁt im Beruf” were 
prepared (available only in German).
Accompanying research was focused on a review of the state of the 
art regarding neuroprotective factors which may prevent cognitive de-
cline with increasing age and on neurophysiological/neuropsychological 
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studies. The literature review provided the basis for the development 
of a scientiﬁcally-based workshop concept. 
The neurophysiological/ neuropsychological studies were carried 
out in the OPEL car company. We wanted to know whether workers 
of different occupations differ in their cognitive capacities and in their 
ability to process information from the environment. We compared 
OPEL workers with monotonous work demands and workers with 
ﬂexible work demands, particularly workers from assembly lines versus 
workers from quality assurance, maintenance or services. Altogether 
91 male subjects were involved in these studies.
PFIFF II, which is still in progress, is focused on implementation 
and evaluation. The most important part of implementation is the 
cognitive training which lasts altogether 3 months. The effectiveness 
of the training will be evaluated, likewise the whole process of imple-
mentation. We will obtain information about the motivation of the 
OPEL workers to participate in the cognitive training program, the 
reasons for non-participation and the workers’ satisfaction with the 
training program.
Another step during the PFIFF II period is to train facilitators to 
introduce the PFIFF concepts in other companies. 
Results 
The workshop concept was developed on the basis of the results of the 
literature review of neuroprotective factors of cognitive aging. The 
individual workshop modules focus on factors inﬂuencing age-related 
changes in cognitive functions. E.g., it is known that stress (esp. chronic 
stress) inﬂuences the development of cognitive capacity. The scientiﬁc 
ﬁndings on the relation between stress and cognitive capacities are 
summarized in the workshop module “Stress and stress coping” and 
will be disseminated during the workshops.  
Another workshop module is focused on the role of nutrition and 
sport in cognitive functions. The workshop module “Cognitive capaci-
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ties and working conditions” provides information about protective and 
inhibiting factors at work (e.g. work design, qualiﬁcation, monotonous 
working conditions) for cognitive capacities. The workshop module 
“Cognitive training” provides knowledge about the role cognitive train-
ing and cognitive training strategies for improving cognitive capacity. 
The workshop modules and the workshop material can be found on 
our PFIFF website www.pﬁffproject.de.
The cognitive training program consists of different training mod-
ules (Fresh-Minder 2, brain-jogging 1-3, USM Brain Trainer, Ahano 
PEDS 3, Happy Neuron CD 1 – CD 5) which focus on training of 
different cognitive domains. E.g., the Fresh minder 2 program is for 
improving short and long term memory, concentration, and divided 
attention. The USM Brain Trainer was focused on the velocity of in-
formation processing, memory, reaction time, and special attention. 
The Happy Neuron program is focused on memory, concentration 
and vocabulary. 
Neurophysiological research was focused on whether workers in 
different occupations differ in their cognitive capacities and the un-
derlying processes of information processing. Speciﬁcally we wanted 
to know whether monotonous repetitive work affects information 
processing in comparison to ﬂexible work. Bioelectrical brain activity, 
particularly the so-called Event Related Brain Potentials (ERPs) were 
analyzed because cognitive processes are accompanied by measurable 
changes in bioelectrical brain activity. ERPs give information about 
the stage of information processing. They reﬂect brain functions, like 
attention, working memory, inhibition of reactions, ﬂexibility, or error 
processing, which are important for our everyday work.
We investigated four groups of subjects: younger and older as-
sembly line workers (monotonous work) as well as younger and older 
workers with ﬂexible work demands (quality assurance, maintenance 
or services).  
Figure 2 shows one example of the results (Gajewski et. al. 2010) 
obtained in a task switching paradigm. These tasks require good working 
memory and the ability to react ﬂexibly to changing task demands. The 
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left ﬁgure shows the so-called P3 component, which reﬂects working 
memory capacity. This component is lowest in older assembly line 
workers (black curve). This means that working memory is impaired in 
comparison to younger subjects from the ﬂexible working group (blue 
curve). The right ﬁgure shows the so-called error-related negativity. 
This component reﬂects the capability to detect errors a subject has 
made previously. This function, too, is impaired in the older assembly 
line workers (black line).
Figure 2. ERP data (description in the text).
The evaluation of the effectiveness of the cognitive training will be con-
ducted on 126 volunteers who were randomly allocated to a treatment 
and a waiting-list-control group. The study design is illustrated in Figure 
3. The intervention group performed neuropsychological tests at the 
beginning (T 1) of the training period.  Then the treatment, e.g. the 
cognitive training, will start. Furthermore, subjects must complete a 
questionnaire for process evaluation to evaluate motivation and satis-
faction with the training.
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After training, subjects again perform neuropsychological tests 
(T 2) to evaluate the effects of the training. The repetition of neuro-
psychological tests at T 3 is necessary to test the sustainability of the 
training effect.
The waiting-list group has also to perform the neuropsychological 
tests at T1. They have to wait until T 2, where subjects have to perform 
the neuropsychological tests again to analyze the effect of time (without 
treatment). Then they go through the cognitive training and at time T 
3 subjects do the neuropsychological tests a third time. 
Conclusions
There is a great need to implement measures to improve the cognitive 
capacities of aging employees. The combination of research and imple-
mentation of scientiﬁc-based measures for cognitive improvement is 
a successful approach in increasing the commitment for participation 
in the companies.
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New engineers are needed 
– how a consulting business gained the experience to 
activate retired engineers
Friberg N, Jakobsson A
Epsilon Arena AB, Stockholm, Sweden
The issue
Age Management has recently been discussed in Sweden. Research and follow-up 
studies have been carried out. A number of companies have applied different 
programs to deal with elderly employees. The companies have been aware of the 
coming situation regarding lack of competence because of the number of forthcoming 
retirements and the smaller generations coming in to the labor market. Many young 
people are currently entering the job market in their thirties while the dependency 
ratios are rising, meaning that fewer people have to provide for more people. There 
is consequently a risk of a shortage of competence in the coming years and in the 
availability of skilled workforce. On the other hand, the average life expectancy is 
increasing and more people want to prolong their working life beyond the normal 
retirement age. In many companies and in society there is a consensus about the 
need for a greater participant ratio among the elderly on the labor market.
To get a grip on the issue among our organizations thoroughly prepared measures 
are needed in order to achieve age management.
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Background
Epsilon in Sweden is a consulting business in technology and system 
development supplying a large part of Swedish industry. The Epsilon 
staff consists of about 1,000 employed consultants.
The subsidiary company, Epsilon Arena AB, has its main operation 
in two areas. One is futures, i.e. the young generations arriving on the 
job market and searching for their ﬁrst job. The other area is the retired 
work force – or in Epsilon’s terminology, the “Emeritus”.
The business idea is to market Emeritus consultants to the existing 
customer base. A competence data base which contains skills, compe-
tencies and employment history as well as interests and which form 
of work is preferred, is central in the business. Epsilon can match the 
enterprises’ competence with their customers’ demands and needs and 
bring about new working commissions.
Epsilon has now accumulated the experience to convert the re-
search ﬁndings into a practical system operating on market conditions. 
This is a kind of bridging project for retired engineers and can give 
them a new career where they can contribute with their knowledge 
and experience to their own individual beneﬁt but also for Epsilon as 
well as society as a whole.
When in 2007 Epsilon looked into the demographics of its own 
employees this also triggered an interest in the larger demographic 
picture, especially for engineers and system developers in Sweden. 
In 2008, a study of attitudes related to work, experience and age was 
initiated as a panel study (1). Three different groups were deﬁned in 
the study:
   1. Students (Active students in engineering and IT/system develop-
ment)
   2. Active Engineers (Age < 55 with working life experience in en-
gineering or IT)
   3. Senior Engineers (Age 55–67 with working life experience in engi-
neering or IT)
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Some of the ﬁndings from this study had an impact on how Epsilon 
proceeded. These were:
     - The interest in continuing work after retirement was great among the 
senior engineers; 63% in the group were very interested in continuing 
working.
     - Interesting work content, ﬂexible hours, the possibility to keep up 
social networks and the ability to contribute with experience were 
the most important factors for a job opportunity to be of interest.
     - The persons who expressed a willingness to continue working after 
retirement gave a mean time of 20 h/week as a measure of how much 
they wanted to work.
     - Interest in work was lowest during the summer months of the year. 
Being a consultancy company with customers in a wide range of in-
dustries, Epsilon identiﬁed a high potential to fulﬁll many of the fac-
tors identiﬁed by the senior engineers to make work after retirement 
interesting for them. 
By attracting senior engineers interested in work when their re-
spective competencies are sought after by Epsilons customers, Epsilon 
also increased its ability to deliver competencies into new areas and 
could also meet part-time assignment requests in new ways. The ability 
to ﬁnd the competence that the customers want in the right “time-
slot” as well as the ability to cost effectively deliver less than full-time 
assignments was seen as critical business abilities for Epsilon and are 
therefore highly desirable. 
In a separate work, the differences in motivation and driving forces 
between different age groups were studied on Epsilon’s assignment by 
Kairos Future (2). Flexible working hours and the option to work part 
time are also listed in this work as the most important factors for being 
interested in continuing work after retirement together with factors 
such as lower tax and less demanding work assignments.
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Epsilon Arena and career partner networks
With the ﬁndings from a panel survey conﬁrmation of the interest to 
continue working after retirement among retired engineers in Sweden 
was seen and a decision was taken to act on these signals. Epsilon Arena 
AB was formed as a subsidiary company within Epsilon with the as-
signment to develop and manage a network of retired and soon to be 
retired engineers with an ambition and willingness to continue to act 
in Swedish industry after their formal retirement. The network named 
“Epsilon Emeritus” is one of the components in Epsilon’s ambition to 
become an attractive “career partner” for Swedish engineers.
The term networking is used for people who are not permanently 
employed by Epsilon but who have expressed interest in assignments as 
technical consultants in the ﬁeld of personal technical expertise.
Beside the network for retired engineers “Epsilon Emeritus”, a 
network for engineering students and recently qualiﬁed engineers was 
also formed under the name “Epsilon Future”. “Epsilon Partner” is a 
network for self-employed consultants acting in their own company 
and having an interest in ﬁnding assignments through Epsilon. Finally, 
Epsilon Arena AB is also responsible for building up a network of 
former employees, “Epsilon Alumni”.
Membership of a network is based on active registration in the 
network, which is done through Epsilon’s Internet homepage. After the 
ﬁrst step of registration, login information and descriptions of Epsilon’s 
intranet and competence database are mailed to the network member 
and access to Epsilon’s systems is granted. This access means that the 
member of a network can see news published in the network, use the 
forum channels for the network, search and see contact information for 
other network members and provide data on his or her professional pro-
ﬁle regarding competence and experience for the competence database. 
The network member can see all open assignments where the salesperson 
responsible has not yet found a suitable and available consultant proﬁle 
through searches in the competence database. Indication of interest in 
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an open assignment can be registered by the network member through 
contact with the salesperson by phone or e-mail.
Combining future and emeritus consultants
With the two networks handled within the same company, we see a 
unique opportunity to connect engineers at both ends of their respec-
tive careers in fruitful collaboration that we see as interesting both for 
members of the Future and the Emeritus network.
From a previous study we also see that the interest in ﬁnding a 
mentor with sound experience of Swedish industry from the Emeritus 
network is large. Seventy-three percent of students expressed high or 
very high interest in the opportunity to ﬁnd a mentor with relevant 
work life experience.
Occupational pension and social system
A common obstacle when considering employment of an older per-
son in the engineering ﬁeld in Sweden is that the pension cost in the 
collectively bargained additional pension in the occupational pension 
system may in some situations be high. Also, to be able to ﬁnd out what 
pension costs an employment will have, a quotation from the organiza-
tion that handles the occupational pension is needed. This means that 
there are some obstacles that have to be addressed when considering 
employing an older engineer. If nothing else is agreed, employees born 
after 1979 fall under the rules of the occupational pension agreement, 
which is a foreseeable cost for the employer. 
Therefore, the company Epsilon Arena AB was formed as a com-
pany, where the occupational pension costs are based only on salary 
regardless of the age of the employees. This removes the obstacles when 
employing under the ITP2 systems. This is seen as necessary to be able 
to handle temporary employments of people who qualify for collectively 
bargained additional pension under the occupational pension system.
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Occupational pension supporting systems 
and quality assurance
The ability to host networking consultants within Epsilon is based 
on the system support that has been built up around the traditional 
consulting business. The scalability of the systems and the ability to 
handle large networks with little additional overhead cost is crucial. 
Through an intranet which is the same as that used for employees 
in Epsilon’s other subsidiaries with different access for different user 
types and groups, web based communication can be maintained with 
at large number of network members. Communication between the 
members can be supported and informal networks based, for example, 
on geography, competencies, general interests etc. can be formed. The 
“heart” of the supporting systems is the Competence database. It has 
several thousands of special competencies where each networking is 
graded and searchable in combination with industry experiences. The 
content of the competence database is used in all searches for compe-
tence that are performed by Epsilon salespersons and managers.
The intranet also provides access to an E-learning platform (LMS), 
access to e-mail, time reporting system and payroll information. The 
access level to these systems all depends on whether or not a person is 
currently working for Epsilon’s customers.
When expanding with networks there is a challenge to personal 
relations and knowledge of “softer” factors for the networking members. 
To be qualiﬁed to take on assignments as a networking consultant a 
quality assurance process is linked to each networking consultant.
The ﬁrst step in the quality assurance process is that all mandatory 
parts of the competence database have been ﬁlled with data. This gives 
the network member the status named “Interested” which is visualized by 
one of three stars being lit. The status can be seen both by the consultants 
themselves and also by all Epsilon managers and salespersons.
The second step of the quality assurance process is the status 
named “Qualiﬁed”. This status implies that the network member has 
been interviewed by an Epsilon manager and this manager has entered 
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a comment in the Competence Database that can be seen by fellow 
managers. Usually this is performed for a speciﬁc assignment but can 
in some cases be performed without a speciﬁc lead if the competence 
proﬁle is seemed highly interesting. The status is visualized by two of 
three stars being lit.
The third and ﬁnal step in the quality assurance process is the status 
named “Veriﬁed”. This status implies that the consultant has performed a 
consultant assignment through Epsilon with good results and a satisﬁed 
customer. The status is visualized by three of three stars being lit.
It was found out that the retired engineers have seldom or never 
written a CV during their career it may be quite a challenge to know 
the exact years in different employments and assignments. Creating 
a good CV to market them in the role as a consultant can therefore 
be both time consuming and difﬁcult for these people. Although 
they may have an excellent delivery capacity and be very attractive 
to organizations where they are well known, this challenge requires 
some attention when attempting to market senior engineers to new 
customers as consultants.
Research ﬁndings into business
The timing for the start of Epsilon’s Career Partner network has meant 
both challenges and opportunities. During 2009 the consulting busi-
ness in Sweden turned down dramatically which meant that the market 
demand for all categories of technical consultants dropped signiﬁcantly. 
This time has been used to recruit into networks and we now see that we 
have an unsurpassed delivery capacity with more than 4,500 networking 
consultants to complement our permanently employed staff.
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Effects of a 55+ program on sickness absence 
in the food industry
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Abstract
The aim of the 6-year follow-up study was to analyze the effects of the 
senior program on sickness absence. In all 129 employees aged 55 years 
and above participated in the program and 229 employees of the same 
age in the control group. Sickness absence days and short (≤7 days) and 
long (>7 days) spells were calculated. After the program the odds ratio for 
days was 0.834 (0.67–1.04) in the intervention group vs. control group. 
The OR for short spells was 1.200 (1.11–1.30) and for long spells 0.799 
(0.70–0.91). The study suggests that the intervention decreased the risk 
for long sickness spells. 
Key terms: sickness absence, ageing/senior worker, intervention
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Introduction
The association between sickness absence and age is a quite widely 
studied subject. We already know that younger workers have more 
short sickness absence spells than older ones and, on the contrary, that 
older workers have more long spells than younger ones. (1–4) Increased 
sickness absence rates predict worker’s early retirement (5). Due to 
the aging of the population and due to the decrease in the number of 
younger in relation to older employees it is essential to keep people 
longer in working life. 
In companies many kinds of pilot programs related to health and 
work ability promotion have been addressed to the older workers, but 
scientiﬁc publications about them are rare. One  of the few interventions 
related to age management is the Vattenfall Age Management Program 
in Sweden focused on both individual and organizational attributes. At 
the core of the program was the age management leadership 80-90-100 
schedule offered to the employee. The program allowed the participants 
to work 80 % of his/her working hours while receiving 90 % salary 
and earning 100 % pension points. This program increased the average 
retirement age in the company from 58 to 62.5 years over six years. In 
addition sick leave rates were lower among workers in the 80-90-100 
program compared to the company on average. (6) In Finland Abloy 
Age Master program aimed at extending the working life of the per-
sonnel, reducing sickness absence and increasing the appreciation of 
senior workers and transferring tacit knowledge. The program included 
supervisory work, work conditions and content, functional capacity, re-
habilitation age master holidays, functional events and communication. 
The aims were achieved; the retirement age increased by three years, 
sickness absence decreased evenly (especially due to musculoskeletal 
diseases) and appreciation of aging workers increased. (7) 
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Objective
Prompted by the outcomes of earlier studies on age management the 
aim of this study was to examine the effects of a senior program (meant 
for employees 55 years of age or above) on sickness absence among 
blue-collar workers in a food industry company.
Methods
The study was based on the data from a sickness absence register in 
a large Finnish food industry company (total personnel over 2,000) 
from 2003 to 2008. The information about the workers who partici-
pated in the senior program was obtained from the human resources 
management of the company. The subjects of the study were produc-
tion personnel (blue-collar workers) 55 years of age or above. These 
blue-collar workers’ work in the food factory is physically demanding 
including lifting and carrying, repetitive and monotonous movements, 
complicated working positions, heat, coldness, noisiness, etc. In all 129 
employees participated in the program (intervention) and 229 employ-
ees of the same age in the control group. About 80 % (n=103) were 
women in the intervention group and respectively 68 % (n=155) in the 
control group. The mean age of the study subjects at the beginning of 
follow-up was 57 years in both groups. The mean of the follow-up was 
almost 3 years in both groups. The study was approved by the ethics 
committee of the Pirkanmaa University Hospital District.
Sickness absence was expressed as days and spells with different 
duration (1–7 days or more than 7 days) in relation to person-years. 
They were calculated individually one year before joining the program 
(baseline) and for the time in the program (follow-up). The same 
factors for the same time were calculated for the control group. The 
comparison inside the groups was made by comparing sickness absence 
rates during the follow-up time to baseline absence rates in the year 
before joining the program (see Figure 1). 
  |  324  |
Joining year and number 
of participants in the groups
           Intervention            Control
             N=129                   N=229
Year of baseline and follow-up years
2003 2004 2005 2006 2007 2008
2004    n=35                        n=129 base-
line follow-up
2005    n=17                        n=21 --------- base-line follow-up
2006    n=27                        n=27 -------- --------
base-
line follow-up
2007    n=30                        n=28 -------- -------- ------
base-
line follow-up
2008    n=20                        n=24     -------- -------- -------
------
---
base-
line
follow-
up
Figure 1. Study design
Baseline consisted of the sickness absence rate from one year before 
joining the program, and the follow-up years range from 1 to 5 (mean 
was 3 years).
Senior program
The senior program was implemented in part of the company in the 
year 2004 and was meant for employees 55 years of age or above. Other 
criteria were voluntary participation and working at least ﬁve years in 
the company. If the criteria were fulﬁlled, the employee had an appraisal 
with her/his supervisor and the manager of the unit. The decision of 
approval was made by the production manager or managing director. 
The program was part of an internal function and was not organized 
outside the concern by outside consultants. 
The program aimed to pay attention to the speciﬁc needs of the 
worker. Also, it included some special beneﬁts (e.g. extra holidays, 
discussion with a supervisor about work demands and work ability and 
options to change the content of work and need for rehabilitation or 
education). There was also wage security, which meant that the wage 
does not fall lower even if the demands of the work decreased. The 
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participants of the senior program were also relieved of three-shift work 
and their circulating in different work posts was minimized. In addition 
the participants of the program were able to change their holiday pay 
or extra pay based on a year in service to days off. The option for free 
or partially free physical therapy with the company doctor’s certiﬁcate 
was also one of the beneﬁts included in the senior program.
Statistical analysis
Sickness absence rates of the individual follow-up time were calculated 
together in both the intervention and the control group. Person-years 
were also summed up for each individual. From the summed sickness 
absence rates and person-years we calculated indicators of sickness 
absence rates by person-year. These variables were used to describe the 
frequencies and to examine the changes inside the groups (Wilcoxon’s 
test). Sickness absence rates were described by medians and ranges. The 
investigation of sickness absence between the groups was made using 
Poisson regression (generalized linear model). Sickness absence days 
were studied with negative binomial distribution. All the statistical 
analyses were performed by SPSS for Windows version 15.0.
Results
Basic factors
The study subjects in the intervention group (N=129) had higher sick-
ness absence rates already before the follow-up. In all 19 % (n=25) of 
the intervention group had no sickness absence days before the follow-
up. In the control group (N=229) the proportion was 31% (n=70). 
During the follow-up these zero values decreased in both groups being 
8 % (n=10) and 15 % (n=35) respectively. 
Changes in sickness absence inside the groups
The sickness absence days and the short spells increased statistically 
signiﬁcantly during the follow-up in the intervention group (N=129). 
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In the year before joining the intervention (baseline) there were 14 
sickness absence days, but during follow-up 24 days (p=0.013). In 
the control group (N=229) sickness absence spells did not increase 
as clearly as in the intervention group although sickness absence days 
increased statistically signiﬁcantly (p=0.003). (Table 1)
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Differences in sickness absence between the groups
The results indicate that the intervention group had a statistically sig-
niﬁcant decreased risk (OR 0.80 [0.70–0.91]) in over 7 days’ sickness 
absence spells compared to the control group (Table 2). On the contrary 
in short spells (1–7 days) the susceptibility to risk was increased in the 
intervention group, in which it was 1.20-fold (OR 1.20 [1.11–1.30]) 
compared to the control group. There was no statistically signiﬁcant 
difference between the groups in sickness absence days.
Table 2. Baseline sickness absence spells1 adjusted associations with 
sickness absence spells between the intervention group and the control 
group during follow-up (presented as OR and conﬁdence intervals) ana-
lyzed by Poisson regression model. A person-year is in the model as an 
offset variable. 
Variable of sickness absence
Workers not in the 
senior program /
Control group
N=229
Workers in the 
senior program /
Intervention group
N=129
OR [95 %CI] OR [95 %CI]
Different lengths of sickness ab-
sence spells
1-7 days 1 1.200 [1.11-1.30]
>7 days 1 0.799 [0.70-0.91]
Sickness absence days* 1 0.834 [0.67-1.04]
1baseline meant sickness absence spells in the year before joining the program
*studied using negative binomial distribution
Discussion
The main result was that workers in the senior group had lower risk 
for long sickness absence spells (>7 days) than those in the control 
group. On the contrary they had higher risk for short sickness absence 
spells (1–7 days).
The senior workers in the intervention group had higher sickness 
absence rates before the intervention than those in the control group. 
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Also, their rates increased more than in the control group. It is possible 
that workers in the intervention group had more impaired health or 
work ability which means a healthy worker effect in the control group. 
On the other hand it is positive that the workers with impaired health 
or work ability were willing to promote their work ability. It is also 
evident that if these workers had not joined the program their sickness 
absence rates would have increased even more. It seems that that the 
workers in the intervention group did not need so many long sickness 
absence spells if they had enough short spells. On the other hand in 
the control group short spells also increased and despite that their risk 
for long sickness absence spells was higher than in the intervention 
group. However, it could be positive if increased short spells reduced 
the need for long sickness absence spells.
Criticism has been leveled at wide-ranging age discrimination 
in practice, which our studied senior program also partly represents. 
The criticism points out differences between age groups (in terms of 
health, well-being, overall performance, personal initiative etc.) are 
usually much smaller than differences between individuals belonging 
to the age groups concerned. (8) Programs like the senior program at 
hand may also yield social identity as an “older worker”, which is found 
to be related to negative attitudes towards work and on the contrary 
the organizations which not use age as a criterion for distinguishing 
between workers enhance positive attitudes towards work. (9) On the 
other hand, programs directed at older workers may increase positive 
attitudes towards aging workers, which was also an aim of the human 
resources management of the company. 
The weakness of this study can be found in the inaccuracy in point 
of time of the year when a worker joined the intervention. We checked 
that most of the workers joined the program in the early months of 
the year. Also, the baseline sickness absence adjusted in the statistical 
model may be skewed by exceptional sickness absence rates. This is 
quite marginal, but possible if a worker had much more or less sickness 
absence days than normally in the baseline year. Actually, the strength 
of the present study was the study design including a control group, 
which is rarely available in studies based on workplace programs. 
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Conclusion
The study suggests that long sickness absence spells could be reduced 
by taking into account individual needs of aging workers.  
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V OCCUPATIONAL HEALTH AND WELL-BEING
National Forum for Well-being at Work
Jokiluoma H
Ministry of Social Affairs and Health, Finland
Introduction
Prolonging work careers is one of the most important and widely ac-
cepted societal goals of Finland’s policy to meet demographic challenges. 
The goal is to raise the real retirement age by at least three years by the 
year 2025 and make people start the work career one year earlier.
Well-being at work means safe, healthy and productive work in 
a well-led organization performed by competent workers and work 
communities who ﬁnd their jobs meaningful and rewarding. Work 
is seen as a factor that supports people’s life management. Well-being 
includes physical, mental and social well-being at work. (1)
Well-being at work forms a prerequisite for a person to have a 
real opportunity to choose whether to continue working or leave the 
life of work. The person should be healthy enough and physically and 
mentally capable of working. Besides, one has to be motivated to work 
and stay in the labor market. If a person is not capable of working, it 
is hardly possible to inﬂuence his or her real retirement age by retire-
ment age legislation.
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Well-being is also an essential element in improving productivity 
and the success of organizations. In fact, well-being and productivity 
and customer satisfaction can be improved simultaneously. Well-being 
at work also has an effect on individuals, families and larger communi-
ties and organizations. 
Examples of work life programs conducted in Finland
A series of national work life programs has been a signiﬁcant Finnish 
success factor. Finland has a long history of conducting work life pro-
grams. They have approached the issue from different angles depend-
ing on the circumstances within society. As regards the methods, the 
programs represented the program policies adopted in the past couple 
of decades. (2) Alongside management by norms and management by 
resources, the role of management by information has been recently em-
phasized, and that is what the different programs particularly aim to do. 
All programs have been carried out in cooperation with stakeholders.
Programs are an effective way of disseminating national policies 
into practice. On the other hand, the innovations and analyses concern-
ing new trends as part of programs have contributed to detecting new 
and emerging areas where action is needed. The concrete objectives of 
the programs have been utilized widely in setting objectives for public 
authorities and other organizations, such as research institutes.
The National aging workers program 1998–2001 was the ﬁrst 
major work life program. Its goal was to increase the average retire-
ment age and employment rates of over 55-year-olds. The program 
was successful and attitudes related to ageing workers actually became 
more positive.
The Well-being at work program 2001–2003 concentrated on the 
dissemination of techniques and changing of attitudes at the workplace 
level. Emphasis was put on the prevention of exclusion and burn-out. 
National accident prevention program 2001–2005 aimed at reducing 
the number and severity of accidents and occupational diseases.
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The Work attraction program 2004–2007 (Veto program) aimed 
at ensuring citizens’ full participation in working life, affecting the 
extension of working life, improving the reconciliation of work and 
other areas of life, improving equality, and increasing the attractiveness 
of work as an option in different situations. Good safety culture was 
emphasized. (3)
The Finnish Workplace Development Program has been reorga-
nized recently and is part of TEKES, The Finnish Funding Agency 
for Technology and Innovation. Its goal is to promote operation of 
enterprises and other work organizations with an eye on simultaneous 
enhancement of productivity and the quality of working life. Develop-
ment activities are based on cooperation between the management and 
staff of the workplaces.
The National Forum for well-being at work as a new concept
The Ministry of Social Affairs and Health, Finland has started a national 
Forum for well-being at work in order to intensify network cooperation 
and partnerships aimed at improving well-being at work. The Forum 
operations are aided by other organizations such as research institutes. 
The Forum provides a natural and reliable foundation for extensive 
cooperation by all actors.
The Forum for well-being at work is a component of the Gov-
ernment’s Policy Programme for Employment, Entrepreneurship and 
Worklife. Furthermore, it promotes in particular the development of 
occupational health care and rehabilitation together with the Policy 
Programme for Health Promotion. The Forum also creates synergy 
with the Policy Programme for the Well-being of Children, Youth 
and Families.
The Forum builds on the heritage of preceding working life pro-
grams and makes use of achievements and good practices created during 
these. The Forum provides a sound platform for broad participation 
and improves interaction between workplaces and experts. The forum 
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principle is a ﬂexible approach that enables ﬂexible reactions to major 
changes on the world scene. The forum comprises a directing council, 
which includes all the major interest groups. The viewpoint is com-
patible with the new WHO concept of workers’ health. There is also 
space for contributions from individuals and professionals interested 
in improving the various aspects of well-being at work. (4)
The objective of the Forum is to boost network cooperation and 
partnerships so as to make the actions more effective and to achieve 
common goals. All the people at a given workplace including experts 
in management and planning of work, supervisors responsible for 
well-being at work, occupational safety and health managers, occu-
pational safety and health representatives as well as the occupational 
health care system and other stakeholders are important in promoting 
well-being at work.
A steering group consisting of representatives of relevant organiza-
tions guides the activities of the Forum for well-being at work. Its work 
groups organize national, regional and local events and projects. The 
themes dealt with are based on the needs of working life and stake-
holders. Typical activities include fairs, seminars, expert meetings, joint 
open settings for learning, publications, articles, brochures, web service, 
guidance of research and development, and relevant projects.
Main themes of the Forum
The actual work is organized around four major themes which deal 
with good practices, combating occupational accidents, managing 
and alleviating job strain and development of occupational health care 
services. All individuals and organizations interested in these issues and 
well-being at work in general are thus welcome to participate in the 
activities of the Forum.
Theme 1: Activities related to occupational safety are a part of 
the successful management of a workplace observing corporate social 
responsibility. The genuine will to improve safety and the aim to dis-
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seminate the idea of “zero accident principle” provide a good basis 
for promoting occupational safety. Interaction with other workplaces 
enhances occupational safety skills.
Theme 2: Controlling for strain and stress at work is a part of 
good management and fair leadership. These aspects should be dis-
cussed on an everyday basis at the workplace. Excessive strain reduces 
well-being at work and impairs the results of work. Too little strain 
may also be harmful and may increase risks of exclusion. Suitable 
challenges encourage and motivate the staff and increase productivity. 
Decisions and measures taken in the workplace as well as individuals’ 
own choices and initiatives contribute to control over strain and to 
occupational health.
Theme 3: Occupational health care has an important task. Health 
is essential to well-being at work. Health is monitored and promoted 
by methods that are efﬁcient and up-to-date. In the Forum the theme 
group on occupational health care represents various stakeholders. It 
contributes to the development of work and disseminates information 
to its reference groups about efﬁcient methods. The feedback received 
by the members of the theme group is important since it makes it 
possible to inﬂuence the circumstances that need to be improved by 
means of appropriate surveys and projects.
Theme 4: Everyone can spread good practices and contribute to 
the dissemination of good practices related to occupational health and 
safety. A good practice may be an example based on experience that 
can be applied in different operating environments. Even simple good 
practices are worth disseminating so that others can use them or at least 
learn from them. Learning and a general exchange of information and 
practices promote health and safety at work.
Conclusions
The Forum provides an innovative platform for broad participation 
and improves interaction between workplaces and experts. The fo-
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rum principle is a ﬂexible approach that enables ﬂexible reactions 
to major changes in the working life and in economic and societal 
circumstances.
Programs with limited time frame are effective in tackling the 
challenges deﬁned. There is a risk that good organizational practices 
formed during the program are lost once the program period is over. 
The Finnish experience concerning the Forum for well-being at work 
highlights the need to integrate new innovative practices into the per-
manent work practices of organizations. Effective practices will remain 
while the less successful disappear.
Work and working life are changing due to changes in society and 
in production and service concepts. The continuous change constitutes 
a challenge for all organizations and interest groups to modify their 
work practices. Effective management of numerous networks will be 
one of the key success factors in the years to come.   
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Continuous vocational training and its effects 
on work ability
Meloni M, Setzu D, Del Rio A, Cocco P 
Department of Public Health, Occupational Health Section, 
University of Cagliari, Italy
Abstract 
Total Productive Maintenance (TPM) programs may improve workers’ 
health and safety. We studied 14 food industry workers undergoing a TPM 
program, and 40 health care workers with comparable work schedules not 
undergoing such a program. The median Work Ability Index (WAI) score 
was 43 (interquartile range, IQ 42 - 45) among food industry workers, 
and 44 (IQ 41 - 45) among healthcare workers (p = 0.86). However, 
the sickness leave score was signiﬁcantly lower in food industry workers (p 
= 0.03). Our results support the efﬁcacy of TPM programs in reducing 
sickness leave indicators and ability to countermeasure aging effects among 
workers.
Key terms: vocational training, WAI, TPM.
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Introduction
Prolonging working life in an aging working population is a major 
challenge for Western economies, as the associated increase in welfare 
costs has led to a reduction in early retirement beneﬁts, delay of the 
mandatory retirement age, and promotion of voluntary delayed retire-
ment (1). Within this context, strategies to improve work quality and 
the creation of indicators measuring it have become crucial (2). Such 
indicators should comprehensively consider the various aspects of work 
quality, including health, safety, physical and mental work demands, 
skills and career development, and job satisfaction. Job satisfaction, in 
turn, results from work organization schemes promoting involvement 
and motivation among workers. Total Productive Maintenance (TPM) 
(3) programs of work organization, based upon the kaizen (change 
for the better) principle, promoting workers’ involvement through 
continuous education and vocational training, may improve all the 
aspects of work quality, thus leading to a more comfortable prolonging 
of working life (4).
Objectives
Continuing education and vocational training are ﬂexible tools of 
lifelong learning, crucial in rapidly meeting the new demands of a 
changing labor market. Continuous Vocational Training (CVT) it is 
therefore instrumental in modernizing work organizations, facilitating 
innovation, and improving productivity. We monitored the effective-
ness of a TPM program, including CVT applications, versus subjective 
coping with work demands and health status using the Work Ability 
Index (WAI) (5, 6) and sickness leave score as indicators.
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Methods
We examined 40 healthcare workers, 14 from surgical departments, 
and 26 from internal medicine departments, and a random sample of 
14 workers employed in  10 different production jobs at a food manu-
facturing plant. An 8-hour rotating work shift schedule applied for all 
subjects in both groups. A kaizen-inspired TPM intervention program 
was conducted in the food manufacturing plant in collaboration with 
the local occupational health physician. Ten percent of the total male 
workforce (N =14) randomly selected among those employed in 10 
different production jobs were monitored. 
Improvement in the work organization on the production line was 
achieved by eliminating awkward and long-term standing postures, re-
ducing the work energy expenditure of heavy tasks (by Progressive Low 
Cost Automation) and following CVT educated workers’ suggestions 
based on their experience in the front line. No such intervention was 
conducted in the health care departments. During periodical health 
surveillance exams, both the food industry workers and the health 
care workers were asked to complete the WAI questionnaire, and to 
score their health status and their ability to cope with work demands. 
Days of annual sickness leave were abstracted from the company and 
categorized as follows: 0 = 61 days or more; 1 = 46 – 60 days; 2 = 26-
45 days; 3 = 11-25 days; 4 = 1-10 days; 5 = none.
We calculated median and range for WAI and sickness leave score. 
Spearman’s correlation test was applied to explore the relationship 
between age and WAI. The Mann Whitney test was used to test dif-
ferences across the study groups. Under the null hypothesis, the Mann 
Whitney statistics followed a standard normal deviate z distribution. 
The threshold to reject the null hypothesis was set for a test value ≤ 
z
0.975
. 
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Results
Overall, the median WAI values were 44 (range 28–49), just above 
the upper cut-off point between the good and excellent range of score 
values, and it was not affected by age (Spearman’s correlation coefﬁcient 
= 0.082, p = 0.55), or by gender (men: 44, range 35–49; women: 44, 
range 28–48; p = 0.66), or, among health care workers, by type of de-
partment (surgical departments: median 44.5, range 28–49; internal 
medicine departments: median 44, range 31–47; p = 0.34). Table 1 
shows that the median WAI among food workers was 43 (range 35–49) 
and it was 44 (IQ range 28–49) among health workers, very similar 
among the two groups (p = 0.86). 
Table 1. Work ability index and sickness leave score by branch
median range median range z p
Work ability index 43 42 - 45 44 35 - 49 0,18 0,86
S ickness  leave score 5 4 - 5 5 2 - 5 2,16 0,03
food industry workers Health care workers Mann Whitney s tatis tics
Sickness leave was signiﬁcantly more frequent among health care work-
ers than food industry workers (p = 0.03). Among health workers, 
neither type of department (p = 0.35) nor gender (p = 0.54) affected 
frequency of sickness leave.
Discussion and Conclusions
Our results suggest that the beneﬁts to the work organization resulting 
from a kaizen-driven TPM intervention positively affect the individual 
perception of health status, which translates into less annual sickness 
leave. In the present study population, WAI was not affected.  How-
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ever, although the same 8-hour rotating work shifts applied in both 
groups, the healthcare workers may have had a higher education level 
than food workers. Therefore, their work ability perception might have 
already been satisfactory, while the food industry workers achieved the 
same level thanks to the continuing education and vocational training 
introduced with the TPM intervention, as we previously reported (7). 
Therefore, WAI still appears to be a good indicator of job satisfaction 
and to be sensitive to changes in the work organization. 
Sickness leave was apparently reduced among food industry work-
ers undergoing a kaizen intervention programme. Workers whose tasks 
are very demanding, and entail a heavy workload with low level of op-
portunity for proposing alternative better coping options, as is the case 
for food industry workers compared with health workers, have been 
shown to be at greater risk of suffering injuries and developing adverse 
health outcomes, such as stress, psychological strain, and cardiovascular 
diseases (8). From the industrial management perspective, low qual-
ity products and a greater rate of waste frequently occur under such 
circumstances. Our results show that, following a TPM intervention, 
food industry workers had an annual sickness leave frequency lower 
than that of the healthcare workers. Actually, since the food industry 
workers started the TPM program they have had a continuous trend 
towards a reduction of lost time accident frequency rate (minus 18%) 
and a decrease of 43% in absenteeism.
Work organization deals with the way work is managed, including 
job design, new technologies, automation, pace of production, work/rest 
schedules, shift work, working hours, and working overtime. In its turn, 
job design includes work pace, skill and strain required, as well as the 
degree of worker’s control over his job. Teamwork and a participatory 
approach inﬂuence work organization. There is growing consensus 
about workplace hazards resulting from not pursuing the continuous 
improvement of workers’ education and knowledge.
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Abstract
The aim of the present study was to associate Canadian elderly workers’ 
work conditions with their Work Ability Index (WAI) score. Correlation 
coefﬁcient and multiple regression analyses were used to analyze the rela-
tionships between age, WAI, and worksite conditions. From the results, 
it is possible to hypothesize that work conditions (physical demand, work 
environment, and work organization) has a signiﬁcant relationship with 
the Canadian aging workers’ WAI score and they are mostly related to WAI 
dimension 1, 2, 3, and 6: “current work ability”, “work ability related to 
job demands”, “number of current diseases”, and “own prognosis of work 
ability two years from now” respectively.
Key terms: Work Ability Index (WAI), Canadian elderly worker, physi-
cal demand, work environment, work organization
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Introduction
Canada’s aging population is increasing at a fast pace and serious con-
cerns have been raised as to whether or not there will be enough workers 
to ensure continued economic growth. The Government of Canada has 
reported that the size of the work force will begin to decrease, relative to 
the total population, starting in 2010. The importance of delaying the 
retirement age to meet economic demands as a result of fewer people 
in the labour force is well recognized (1). 
Tsai et al. showed that early retirement was not beneﬁcial but rather 
detrimental to mortality (2). Individuals who retired early (at age 55) 
showed a higher mortality rate compared to those who retired later. 
There are also individuals who wish to continue work beyond 
retirement age but are forced to retire due to company policies, or 
personal disabilities.
Faced with such rapidly aging populations, increasing numbers 
of aging workers, and increasing need for people to continue working 
longer, the challenges for occupational health services call for innova-
tion in health promotion, prevention of work-related diseases, and 
maintenance of work ability. 
To date, little research has been done on the work ability of older 
workers, how to accommodate those who want to continue working, 
and the possible predictors for maintaining functionality. Research is 
necessary to better comprehend the work ability of old workers, and 
to identify the occupational health programs that will help workers to 
continue to work into retirement age, if they choose to do so. 
Ilmarinen and his colleagues categorized work content (physical 
demand), work environment, and work organization as the three main 
groups of risk factors that inﬂuence work ability (3). Each of these 
three factors was found to predict with some accuracy the decline in 
work ability.
From these facts, the authors formulated the study questions of 
the present study as: how physical demand, work environment, and 
work organization is associated with the work ability index (WAI) score 
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of the Canadian elderly workers? If they do, what speciﬁc dimension 
of WAI do they affect? 
Methods
Participants whose age was 55 and over were recruited for the study 
through a company and through website invitations. They were all 
volunteers.
The Work Ability Index (WAI) and work conditions were assessed 
by questionnaire. The WAI is a questionnaire to measure work ability. 
It has seven dimensions which are described in Table 1. Three ques-
tions were added that inquired about work conditions: “How do you 
consider your work’s physical demand”, “How do you consider your 
work environment?”, and “How do you consider your work organiza-
tion?”. Four choices were offered for each question. The questionnaire 
was mailed to the participants. 
Correlation coefﬁcient and multiple regression analyses were used 
to analyze the relationships between age, WAI, and worksite condi-
tions.
Results
The subjects comprised 62 volunteers, 31 men and 31 women, and 
their average age (SD) was 59.0 (5.0). 
Table 1 shows the difference between male and female for age, 
total WAI score, and the seven dimension of WAI. 
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Table 1. Age, total WAI score, and WAI dimension scores (dimension 1 to 
7) for male and female participants, median and range.
Male median 
(min-max) 
Female median 
(min-max) 
Age 59 (53-66) 57.5 (54-87)
total WAI score 42 (17.5-49) 37.5 (20-49)
dimension 1 (current work ability compared with 
life-time best) 9 (0-10) 8 (5-10)
dimension 2 (work ability in relation to the 
demands of the job) 10 (2.5-10) 9 (4-10)
dimension 3 (number of current disease diag-
nosed by a physician) 5 (1-7) 2 (0-7)
dimension 4 (estimated work impairment due to 
disease) 6 (1-6) 5 (1-6)
dimension 5 (sick leave during the year) 4 (1-5) 4 (1-5)
dimension 6 (own prognosis of work ability two 
years from now) 7 (1-7) 7 (1-7)
dimension 7 (mental resources) 4 (2-4) 4 (2-4)
The differences between male and female were observed at the median 
of total WAI score and WAI dimension 3.
Figure 1. Number of participants in each three work conditions: physical 
demand, work environment, and work organization.
0
5
10
15
20
25
30
35
40
excellent
good
moderate
poor
physical demand                work  environment            work organization
N
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The numbers of participants in each three work conditions are presented 
in Figure 1. All the three work conditions show a similar trend. The 
participants who reported that their work conditions were very good 
or good had the highest scores on the WAI questionnaire. 
Table 2. Correlation coefﬁcient between the work conditions and participants’ 
age and WAI scores (dimension 1 to 7).
physical demand work environment work organization
age -0.1 0.09 0.10
total WAI score -0.37** -0.32* -0.35**
dimension 1 -0.27* -0.20 -0.26*
dimension 2 -0.18 -0.26* -0.31*
dimension 3 -0.29* -0.34** -0.26*
dimension 4 -0.35** -0.22 -0.32
dimension 5 -0.24 -0.24 -0.23
dimension 6 -0.39** -0.18 -0.25
dimension 7 -0.24 -0.17 -0.21
*p>0.05, **p>0.01
Signiﬁcant correlation coefﬁcients were observed between the three 
work conditions and total WAI score and dimension 3. In addition, 
physical demand had signiﬁcant correlation coefﬁcients with dimen-
sions 1, 3, 4, and 6. Work environment had a signiﬁcant correlation 
coefﬁcients with dimension 2, and work organization had signiﬁcant 
correlation coefﬁcients with dimensions 2 and 3. 
The results of the multiple regression analyses are shown in Table 
3. There were no signiﬁcant associations between age and total WAI 
score. Signiﬁcant associations were observed between total WAI scores 
and each of the three work conditions adjusted for age, gender, and 
work primary.
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Table 3. Multiple regression analyses between total WAI score and age 
and three work conditions.
beta t p R2
age# 0.1 0.08 0.94 0.12
physical demand† -0.34 -2.56 * 0.21
work environment† -0.31 -2.44 * 0.2
work organization† -0.33 -2.7 ** 0.22
#; Adjusted for gender and work primary. 
†; Each analysis was adjusted for age, gender, and work primary, respectively. 
*;p<0.05, **;p<0.01
For multiple regression analysis between the three work conditions 
and each WAI dimension, signiﬁcant betas were observed between all 
the work conditions and WAI dimension 1 and dimension 3. In ad-
dition, physical demand had signiﬁcant beta with dimension 6, and 
both work environment and work organization had signiﬁcant betas 
with dimension 3 (Table 4). 
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Discussion and Conclusion
The multiple regression analysis in the present study showed no re-
lationship between age and work ability, but signiﬁcant relationships 
were observed between total WAI score and the three work conditions 
measured. 
There are four limitations in the present study. First, it has a 
cross-sectional design, and no cause-and-effect relationship among 
variables can be claimed. Second, the numbers of participants were 
small. Third, there were only two participants whose primary work 
was physical work. And last, all the participants were volunteers. This 
may have introduced selection biases.
Several studies have reported signiﬁcant relationships between 
WAI scores and workers’ age (4). The reason why the present study 
had conﬂicting results could be the small number of participants and 
the narrow range of their age.
The results of the multiple regression analysis between total WAI 
scores and the three work conditions are in agreement with previous 
study results (3). However, due to a high correlation coefﬁcient be-
tween the three work conditions, the authors failed to ﬁnd which work 
condition is most associated with total WAI score.
Since all three work conditions had a signiﬁcant relationship to 
total WAI score, the authors did multiple regression analyses between 
each work condition and each WAI dimension. From these results, 
it can be hypothesized that work conditions (physical demand, work 
environment, and work organization) have a signiﬁcant relationship 
with the Canadian aging workers’ Work Ability Index and they mostly 
related to WAI dimension 1, 2, 3, and 6. 
The present study was done as a pilot study with the aim of identi-
fying occupational health reforms needed to meet employees’ needs and 
to promote the continuation of work after retirement age. In a further 
study, a larger numbers of Canadian aging workers will be recruited, 
and comparison will be made with other countries.
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Beneﬁts of workplace surveys for promoting 
occupational health and safety in enterprises
Savinainen M, Oksa P
Finnish Institute of Occupational Health, Tampere, Finland
Abstract 
Workplace surveys create the basis for occupational health service activities 
in client enterprises. The aim of this study was to ascertain their beneﬁts. A 
total of 548 occupational health professionals and occupational safety and 
health representatives answered our questionnaire. Enterprise representa-
tives felt that the neutral observations of outsiders encourage enterprises to 
improve work conditions more actively. Occupational health professionals 
felt that workplace surveys contribute to safer work and better attitudes 
towards safety. The most important factors for promoting occupational 
health and safety at workplaces were the commitment of management, 
and its attitude to occupational health and safety.  
Key terms: Workplace survey, occupational health, occupational safety, 
beneﬁt.
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Introduction
Finnish employers are obligated by law to organize occupational health 
services (OHS) for their employees. The employer is partly reimbursed 
for OHS costs by the Social Insurance Institution. OHS must include 
preventive services which promote work ability, and recognize and 
assess the harmful risks and exposures of work which affect occupa-
tional health and safety. Curative services are voluntary for employers. 
There are four different OHS providers: municipal health care centers, 
enterprises’ OH units, private medical centers, and a mixed model of 
OH units. The aims of OHS are a healthy and safe work environment, 
a well-functioning work community, the prevention of work-related 
diseases, and the maintenance and promotion of employees’ work 
ability (1). 
A workplace survey is a process which consists of justiﬁcation, plan-
ning, implementation, analysis and assessment, reporting, and linkage 
to follow-up mechanisms (2). It creates a basis for OHS activities for 
client enterprises, enables the identiﬁcation and assessment of health 
risks and problems caused by work, and provides suggestions for the 
continuous improvement of the work environment and the workplace 
community, in order to prevent and combat known health risks, and 
to maintain and promote work ability and functional capacity (3). 
This study is part of a larger study on the various processes of 
occupational health services in Finland.
Objectives
The aim of this study was to ascertain the beneﬁts of workplace surveys 
for improving the occupational health and safety of enterprises.
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Methods
A structured questionnaire was sent to 2,535 randomly selected respon-
dents from the member association registers of occupational health 
professionals and occupational health and safety representatives. A total 
of 367 occupational health professionals and 691 occupational health 
and safety representatives, of whom 53% (n=561) were women and 47% 
were men (n=497), completed the workplace survey questionnaire. The 
response rate was 43.1%. The mean age of the respondents was 48.7 
(range 25-79 years). The beneﬁts of the workplace survey were elicited 
using the open question: “What issues could be affected by a workplace 
survey carried out by OHS in your organization/in a client enterprise?” 
Over half of the respondents of the questionnaire responded (n=558). 
The data was analyzed with qualitative content analysis.
Results
The respondents reported that workplace surveys had many different 
kinds of beneﬁts concerning e.g. ergonomics, various risks, loading 
and hazard factors at work, improving knowledge, leadership actions 
and management, workers’ work ability and well-being at work and 
co-operation between enterprise and OHS. Many respondents men-
tioned several beneﬁts of the workplace survey. Here we report only a 
summary, not the number of times each of the items was mentioned. 
The most commonly mentioned beneﬁts dealt with ergonomics and 
identifying different load and risk factors.
The ergonomic beneﬁts included investing in equipment and 
furniture, furniture adjustment and settings, eyesight at work, and 
training in moving and lifting. It was possible to decrease exposure 
to different loading and risk factors through planning and solving 
technical problems. The workplace survey also made it possible to 
recognize physically and mentally loading factors at work. In addition, 
knowledge of how to prevent overloading and repetitive strain inju-
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ries increased in enterprises. If management was aware of employees’ 
mental pressure it was easier to deﬁne work and divide it more equally 
among employees.
The workplace surveys also highlighted physical risk factors, which 
helped to advance e.g. renovations, and implement local exhaust ven-
tilation. Knowledge about chemical factors helped identify which 
chemicals essential for work are healthier for employees. In addition, 
safety datasheets were usually noted in workplace surveys, so enterprises 
invested and exploited them more actively.
A workplace survey might be the starting point for a risk assess-
ment or for forming an occupational safety committee in an enterprise. 
Occupational health professionals felt that workplace surveys resulted 
in employees working more safely with liquids, in accident prevention, 
the use of personal protective equipment, and in improved attitudes 
towards safety performance. The representatives of the enterprises felt 
that the main beneﬁt of the workplace surveys was the neutral obser-
vations of outsiders, which encouraged enterprises to put more effort 
into improving working conditions. 
If the workplace survey was carried out well, it helped organize 
and plan OHS actions more precisely (e.g. content of health screening), 
prioritize the issues which need attention in enterprises, and to clarify 
the roles and distribution of work between the enterprise and OHS. 
In addition, the co-operation between the enterprise and OHS became 
more active due to the workplace surveys. When representatives of the 
enterprise and OHS trusted each other, it was easier for OH profes-
sionals to propose actions based on workplace surveys. 
Close co-operation between occupational safety, OH profession-
als and the line organization facilitated the realization of proposed 
actions in an enterprise. Continuous co-operation made it possible 
to have shared targets to make work safer and healthier. Furthermore, 
barriers preventing workers from contacting OHS were lowered, and 
the attitude towards OHS was more positive if OH professionals were 
seen at workplaces. Overall, the most important issues for promoting 
occupational health and safety at workplaces were the commitment of 
management and its attitude to occupational health and safety.  
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Discussion
The workplace survey is a challenging process for both OHS and 
enterprises. It is essential that the people responsible for designing 
a workplace or work method can participate in these surveys, or at 
least make use of the information presented in the survey reports. It is 
also crucial that employers, workers, occupational safety committees 
and other stakeholders are fully informed of the ﬁndings and recom-
mendations. It is advisable to arrange an open information meeting at 
which the ﬁndings and recommendations can be discussed with the 
stakeholder group. (2) Information gained from workplace surveys can 
also be used in occupational safety programs and vice versa (4).  
Occupational health services are a functional and comprehensive 
service system in the ﬁeld of occupational health and safety in Finland. 
The efﬁciency and beneﬁts of OHS depend heavily on relations and 
communication between the OHS’s and their clients. (5) If co-op-
eration between the enterprise and OH professionals works well, the 
implementation and follow-up of proposed actions can be efﬁcient. It 
is important to know who is in charge of the process. The stakeholder 
groups, especially managers, who have the power to allocate the required 
resources for corrective actions, must be involved in the discussion of 
the conclusions and recommendations of the workplace survey. (2) The 
prerequisites for an effective workplace survey are continuous co-opera-
tion and regular follow-ups of activities after the recommendations of 
the workplace survey. 
Conclusions
According to our results, it seems that the workplace surveys considered 
in this study had both direct and indirect beneﬁts for occupational 
health and safety in the enterprises. Basically, teamwork among occu-
pational health service units, occupational health and safety representa-
tives, management, and employees is vital to solving today’s complex 
problems at workplaces (6).
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Aging, health and lifestyle as predictors of ﬁtness for 
work: a new perspective for occupational physicians? 
Montalti M, Mucci N, Cupelli V, Arcangeli G 
Department of Public Health, Section of Occupational Medicine, 
University of Florence, Florence, Italy.
Abstract
We checked ﬁt to work certiﬁcations in 2,334 workers (1,951 males and 
383 females). Seven percent of male workers and 8.1% of females had 
limited ﬁtness for work. The higher incidence of limitations were in workers 
over 55 years old in males and between 45 and 54 years old in females, 
in workers with a body mass index over 30 and in workers that smoke 
more than 20 cigarettes a day. We can conclude that aging workers have 
a higher rate of limitation; obesity and smoking is a prognostic factor for 
ﬁtness to work limitations.
Key terms: aging, health promotions, ﬁt to work limitations, body 
mass index.
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Introductions
It is mandatory for the Italian legislation that a occupational doctor issue 
a ﬁtness to work certiﬁcation for each worker. The physician establishes 
a medical surveillance program on the basis of the occupational risk 
which the workers are exposed to. A worker can be considered ﬁt to 
work, unﬁt to work or ﬁt to work with some limitations or restrictions 
in his/her job. 
In recent decades the retirement age has risen due to economic 
decisions of governments. This situation has also raised the average age 
of the workers exposed to occupational risk.
The international labor organization estimates that the number 
of economically active persons aged 65 years and above will increase 
from 83.2 million in the world in 2000 to 136 million by 2020 (1, 2). 
Elsewhere the proportion of 50 to 60 years old in the workforce will be 
double compared to workers younger than 25 years in the EU15 (ﬁrst 
15 European countries to join the Union) by the year 2025 (3).
Objectives 
The aim of our study is to evaluate the incidence of various factors in the 
group of workers that have ﬁtness to work certiﬁcates with limitations. 
We would also like to identify which workers’ individual characteristics 
are more likely to result in a ﬁtness to work with limits.
Methods 
To achieve our aim we analyzed 2,324 ﬁtness to work certiﬁcations in 
workers exposed mostly to physical risks (noise and vibration), manual 
lifting, repetitive movements, and working at heights (more than 2 
meters). The analysis was made through an occupational medicine 
management software (Achille®). 
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Results
The workers are 1,978 males and 379 females, of whom 282 are non-
Italians (207 males and 75 females).
The average age was 42.8±11.8 in males and 39.6± 6.6 in females 
and 38.3±10.7 in non-Italians (37.9±11.9 in males, 39.4 ± 6.0 in 
females).
The workers with restrictions on ﬁtness to work were 7.2% (7.4% 
Italian workers, 5.0% non-Italians), the percentage of ﬁtness with limi-
tation in females is higher than in males (7.7% vs. 7.0%); especially 
among Italians (9.2% vs. 7.2%).
Average body mass index (BMI) was 25.4 ± 4.2 kg/m² (25.9 ± 3.9 
in males and 23.8 ± 4.6 in females). Non-Italians had a lower BMI than 
Italian workers both in males (26.1±3.9 vs. 24.9±4.6) and in females 
(24.1 ± 4.4 vs. 22.9 ± 4.6).
Table 1. presents the distribution of workers in the groups of 
underweight (BMI under 18.5), normal weight (BMI between 18.5 
and 24.9), overweight (BMI between 25 and 29.9) and obese (BMI 
over 30). 
The increase of limitations or restrictions in groups of older workers 
was evident in all subcategories (male, Italians and non-Italians) except 
that of females in which the group with higher incidence of limitations 
was the one with workers between 46 and 55, but there were only 3 
workers in the group of over 55 years (Table 2).
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Regarding BMI, we can see that it is 26.6 ± 5.1 in workers with 
limitations or restrictions in their ﬁtness to work and 25.3 ± 4.1 in 
those ﬁt to work without limitations. The differences in BMI between 
workers with and without limitations were more evident in Italian 
workers, especially males; however, only in foreign male workers did 
the group without limitations or restrictions have a higher BMI than 
those with limitations.
The incidence of limitations was higher in obese workers and 
lower in those of normal weight. The usual behavior of limitations in 
all groups examined except for foreigners was a decrease in limitations 
between underweight and normal weight; then there was an increase in 
overweight and another one in the group of obese workers. In foreign 
workers we had a higher prevalence of ﬁtness to work limitations in 
normal weight subjects and a decrease in the other groups. Table 3 
summarizes these data.
The limitations on ﬁtness to work on the basis of smoking habits 
did not show big differences in the various groups; the only exception 
was the group of workers that smoke more than 20 cigarettes per day, 
in which there was the highest percentage of workers with limitations 
on ﬁtness to work (17.5%). 
Alcohol consumption seemed to have no effect on ﬁtness to work 
limitations.
Workers who habitually take drugs had more limitations (15%) 
than those who did not take drugs (5.3%).
We grouped the limitations into 9 categories (hand lifting, working 
at heights, night shifts, use of personal protective equipment, driving 
means of transportation, postures, working rhythms, high injury jobs 
and exposure to hand and arm vibrations); afterwards we divided them 
into age categories and the data obtained are summarized in Table 4.
We grouped the limitations into 9 categories (hand lifting, working 
at heights, night shifts, use of personal protective equipment, driving 
means of transportation, postures, working rhythms, high injury jobs 
and exposure to hand and arm vibrations); afterwards we divided them 
into age categories and the data obtained are summarized in Table 4.
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Discussion and conclusions 
From the analyses of our data we concluded that both in Italian and 
non-Italian workers the prevalence of limitations is higher in older 
workers. Agreeing with Chan (4) who reports an increase in working 
limitations in weight lifting in older groups of workers we also found 
that workers with limitations or restrictions on ﬁtness to work – in 
particular for weight hand lifting, working at heights and night work 
– are older compared to the ones without limitations.
The prevalence of limitations is also higher in workers with a 
BMI higher than 30 kg/m² and in those who smoke more than 20 
cigarettes per day.
Our analysis conﬁrms the importance of company health pro-
motion programs, especially in smoking reduction and increasing 
knowledge about correct nutrition.
Regarding the increase of limitations among older workers, it seems 
very important to underline the importance of company occupational 
physicians in identifying the right job task for aging workers; the 
literature reports a possible increase in “relative workload” in workers 
over 55 years old (5). 
Considering that in 2025 one third of workers will be over 50 
(3), it also seems important to underline the lack of a speciﬁc legisla-
tion that can help occupational physicians in managing them, as is the 
case with young workers, especially for job tasks with higher physical 
demand as described by Costa (6).
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Investigating modiﬁable organizational factors relating 
to workability: a focus on gendered culture 
Palermo J
School of Psychology, Deakin University, Australia
Abstract
This study aimed to investigate the relationships between workability, 
organizational factors and psychosocial factors related to worker health 
and wellbeing. The cross sectional study involved participants from a 
general worker population (N = 305). Surveys were distributed through 
participants’ organizations and completed online. Findings of this study 
suggest that many of the factors that predict workability are in fact modiﬁ-
able organizational factors. Findings suggested whilst individual factors 
remained important predictors of work ability, organizational nurturance 
values, leadership effectiveness, occupational stress and job satisfaction were 
signiﬁcant organizational factors. 
Key Terms: gendered culture, work ability, organizational factors, 
intention to remain
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Introduction
Due to falling mortality and fertility rates, Australia has one of the 
world’s most rapidly ageing workforce populations (1). Early retire-
ment stands to lose the Australian labour force over 1 million person 
years of potential working life (2). Prolonging work life by increasing 
the retirement age will address large budget and skilled labour deﬁcits 
as the population ages.  Research suggests that prolonging work life 
can be achieved through increased health, quality of life and work 
ability (3, 4, 5). Work ability is an individual’s perceptions about how 
able they are to complete work required given speciﬁc work demands, 
health and mental resources (5). There is evidence that improving work 
ability in older workers can help to keep workers in the workplace and 
reduce levels of early retirement (4). Preliminary research in Australia 
is consistent with the ﬁndings from Finland that suggest that self-rated 
work ability, rather than age or job satisfaction, is the best predictor of 
employees plans to retire (6, 11). 
Work ability is inﬂuenced by both individual and organizational 
factors. A number of individual level factors that appear to be related 
to work ability include socio-economic status (8), health related factors 
such as chronic health issues (4), and workers’ health and functional 
capacity (including physical, mental and social capacity (9, 10, 22). 
In an Australian study of public sector workers (11) individual factors 
such as self-efﬁcacy and physical health impacted on work ability for 
all workers. However, there were signiﬁcant differences found in older 
and younger workers on the causes related to intention to remain in 
the organization. These differences related to work demands and an 
organizational level factor: attitudes towards older workers. Organi-
zational culture was an important factor with high value congruence 
(between individuals and the organizational culture) being a signiﬁcant 
predictor of work ability.
Other organization (work environment) factors that have been 
found to inﬂuence work ability include type of work, work satisfac-
tion, work conditions, work-life balance (4).  These factors are linked 
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to effective leadership and strong organizational cultures within or-
ganizations. Therefore, it appears that both individual and workplace 
factors may inﬂuence the work ability of employees in both positive 
and negative ways. 
Gendered organizational culture
 Many women report lower work ability scores than men across a 
number of studies (7, 12). This may be due to the fact that women 
experience a double work burden: a combination of paid and unpaid 
employment requiring multiple roles, and that multiple roles can have 
adverse effects on health and occupational stress (12).  In addition, 
because women face issues such as lack of career progression opportuni-
ties and workplace bullying more frequently than men, they may also 
be more likely to experience increased incidences of sick leave, fatigue 
and reduced work ability (13). The social expectations that are placed 
on men and women in society are replicated in workplaces and the 
workplace culture (14). These social expectations however are so deeply 
engrained in the workplace culture that they are difﬁcult to detect (14). 
Organizational culture is deﬁned as gendered when descriptive of the 
set of beliefs about men and women and the nature of relationships 
between men and women (15). Therefore, gender identity, when ap-
plied to organizational culture, is descriptive of the predominant beliefs 
or ideologies about sex-roles and their relationships that are inherent 
within cultural values, mores and processes. Organizational cultures 
in industries dominated by males are predominantly gendered towards 
favoring masculinity and replicate hierarchies of male dominance and 
female subordination (16, 17). The ‘gendered organization’ therefore 
positions women at a disadvantage within their organization with 
adverse effects on health and wellbeing.
Research has found that employees who perceive exclusionary 
practices, sexual harassment and discrimination against women in 
organizations are more likely to be less satisﬁed with work, and express 
greater intention to leave (18). Importantly, both men and women 
similarly report higher psychological distress and lower job satisfac-
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tion as a result of working in gender segregated environments and/or 
observing hostility towards women (19, 20). In addition, organizational 
cultures that reinforce sex-role stereotypes about leadership in particular 
may lead women worker to experience incongruity between their own 
gender identity and that of being a leader (21). 
The study aimed to investigate the organizational and individual 
factors that are predictive of workability and intention to remain in the 
organization. Speciﬁcally the study aimed to identify whether:
     - Organizational level factors (leadership style, gendered culture, job 
satisfaction and occupational stress) would be signiﬁcant predictors of 
work ability before explaining the variance attributable to individual 
level factors (psycho-social factors).
Method
Total 305 participants comprised 216 (70.8%) females and 82 (26.9%) 
males with the sex of 7 (2.3%) participants unknown. Participants’ age 
ranged from 18 to 65 years. 63.6% of participants worked full time, 
16.7% part-time, and 16.7% temporary roles across a range of job 
roles in diverse industries. 
Materials
Current ability was measured using a single self-report item from the 
Work ability Index: one’s subjective current ability to work on an 
11-point Likert scale. Intention to Remain was also measured using a 
single item which asked respondents to state in years, approximately 
when they planned to leave their current organization. With regard to 
Gender Identity, individual and organizational gender was measured 
as either Autonomous (masculine) or Nurturing (feminine), using 
standard gender scales (23). Perceptions of Leadership effectiveness were 
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measured using the Multifactor Leadership Questionnaire short form 
(MLQ 5x Short; 24). The Vocational Strain subscale consisting of ten 
items from the Occupational Stress Inventory- Revised (OSI-R; 25) 
was used. The Job Descriptive Index (JDI; 26) was used as a measure 
of job satisfaction. In the current study, the JDI uses a 7-point Likert 
scale ranging from  (1) to (7).With regard to General Emotionality, 
the Negative Emotionality (NEM) and Positive Emotionality (PEM) 
scales from Tellegen’s Multidimensional Personality Questionnaire 
(MPQ: 27) were used to measure individual’s general emotionality.  
The General Self-efﬁcacy Scale (GSE-12; 28) was used to measure 
individual self efﬁcacy. Finally, Health and Coping were both measured 
using single self-report items. A 10-point Likert scale was used with 
responses ranging from 1 to 10.   
Procedure
Participants were recruited via experimenter networks and organiza-
tional liaisons. Organizations targeted were those that were likely to 
be male-dominated such as factories and ﬁnance & accounting ﬁrms, 
where women are in non-traditional roles. Surveys were distributed 
both in hard copy and online format yielding an overall response rate 
of 22%. 
Results
Descriptive statistics that compared means for participants under 45 
years and those 45 years and over revealed that there were signiﬁcant 
differences between groups for only some of the variables of interest in 
the study. The results in Table 1 suggest that participants in the older 
group were more like to report that they: would remain in the organiza-
tion for a longer period of time; had higher coping ability; less negative 
affect; and higher work satisfaction scores than younger workers.
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Table 1. Signiﬁcant mean differences between older and younger partici-
pants on variables of interest.
under 45
years: Mean
45 yrs and 
over: Mean
Mean 
Square F
Intention to Remain 1.61 2.36 29.84 27.03
Current Ability to Cope 6.75 7.33 17.84 5.10*
Negative Affect 1.61 1.53 .40 6.20*
Work Satisfaction 4.69 5.10 9.04 9.71*
Note: * p<.05
To assess the associations between variables of interests Pearson’s cor-
relation coefﬁcients were calculated for the total sample, and separately 
for older and younger workers. Results suggested that there were sig-
niﬁcantly different patterns of relationships between variable for older 
and younger groups. For the 45 years and over group, work satisfaction 
(r= .39) and pay and promotion satisfaction (r= .30) as well as orga-
nizational nurturance (r= .32) were signiﬁcantly correlated with work 
ability. These same variables were signiﬁcantly correlated for younger 
workers, however there were additional associations evident as well. 
For younger workers, health (r=.50) and leadership culture (r=.24) 
also signiﬁcantly correlated with work ability into the future.  Due to 
these variations all proceeding analyses were conducted for older and 
younger groups separately.  
Predictors of workability
Two hierarchical regression analyses were conducted: one for younger 
and one for older groups. For younger workers, gender variables were 
entered in the ﬁrst step followed by work satisfaction measures, leader-
ship variables, and vocational strain in subsequent steps. The psycho-
social variables with intention to leave were entered in the ﬁnal steps of 
the model. Due to the smaller sample size in the older worker group, 
criterion variables were limited to those variables that had shown a 
signiﬁcant correlation with work ability for older workers. Therefore 
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only organizational nurturance, work satisfaction, intention to remain, 
vocational strain and the psycho-social variables were entered into the 
hierarchical regression. Table 2 shows the results of the regression for 
the younger and older samples. 
Table 2. Coefﬁcients for Hierarchical Regression Model for Predictors of 
Workability 
Predictors – Standard Betas U45yrs sr2 t 45+yrs sr2 t
1 Organizational Nurturance 0.21 .21 3.29* .21* .21 3.31
2 Organizational Nurturance 0.13 .11 1.81 .12 .11 1.83
Work Satisfaction 0.25 .23 3.80* .26* .23 3.85
Pay / Promotion Satisfaction -0.17 -.14 -2.30*
Intention to Remain -.03 -.03 -.64
3 Leadership Effectiveness 0.15 .13 2.1*3
Work Satisfaction 0.31 .26 4.34* .01 .01 .19
Pay / Promotion Satisfaction -0.19 -.15 -2.56*
4 Vocational Strain -0.42 -.31 -5.40* -.44* -.34 -5.91
Pay / Promotion Satisfaction -0.16 -.13 -2.15*
Leadership Effectiveness 0.05 .03 .80
5 Vocational Strain -0.44 -.20 -3.64* -.31* -.22 -4.03
Pay / Promotion Satisfaction -0.17 -.14 -2.48*
Negative Affect -0.14 -.13 -2.30* -.13* -.12 -2.11
Self Efﬁcacy 0.21 .19 3.40* .21* .18 3.36
6 Organizational Nurturance 0.09 .07 1.44 0.07 .06 1.20
Work Satisfaction Scale 0.03 .02 .43 0.01 .01 -.13
Pay and Promotion Satisfaction -0.15 -.11 -2.14*
Intention to Remain -1.21
Leadership Effectiveness 0.03 .03 .60
Vocational Strain -0.22 -.15 -2.99* -0.24* -.17 -3.36
Negative Affect 0.01 .01 .20 -0.03 .02 .42
Self Efﬁcacy 0.18 .16 3.14* 0.18* .16 3.09
Current Ability to Cope 0.16 .12 4.68* 0.17* .13 2.51
Current State of Health 0.29 .24 2.36* 0.30* .24 4.78
R2 (adjusted) .38 .38
Note: models were signiﬁcant at every step. Analysis of variance statistics are avail-
able on request.
The regression results for younger workers showed that of the gender 
scales only organizational nurturance was a unique signiﬁcant predic-
tor of workability. However, this was totally mediated by the inclusion 
of work satisfaction and pay and promotion satisfaction which were 
positive and negative predictors of work ability respectively. Leadership 
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effectiveness was a signiﬁcant positive predictor of work ability, with 
its effects and that of work satisfaction being totally mediated by the 
inclusion of vocational strain which was a signiﬁcant negative unique 
predictor. Of the psycho-social variables, negative affect and self-efﬁcacy 
appeared to be signiﬁcant predictors of workability with their inclusion 
in the model partially mediating the effects of vocational strain. In the 
ﬁnal step of the model coping and health measures totally mediated 
the effects of negative affect with pay and promotion satisfaction, vo-
cational strain and self-efﬁcacy remaining signiﬁcant unique predictors 
of workability. The ﬁnal model suggested that decreases in satisfaction 
with pay and promotion and vocational strain, and increases in self-ef-
ﬁcacy, coping and health were likely to lead to increased work ability 
scores for younger workers.
Regression results for older workers showed that like the younger 
group, organizational nurturance was a signiﬁcant positive predictor 
of work ability, however its effect was totally mediated by the inclu-
sion of work satisfaction which was a positive unique predictor.  In 
step 3, work satisfaction ceased to be a signiﬁcant predictor with the 
inclusion of vocational strain, with step 4 showing a partial mediation 
of the effects of vocational strain with the inclusion of self efﬁcacy and 
negative effect. The explanatory power of negative affect was totally 
mediated by the inclusion of coping and health measures in step 5. The 
ﬁnal regression model suggested that as vocational strain decreased and 
self efﬁcacy, coping and health increased so to would there be a likely 
increase in work ability scores.
Discussion
This study aimed to investigate the organizational and individual factors 
that are predictive of work ability and intention to remain in the organiza-
tion. Speciﬁcally it aimed to identify whether organizational level factors 
would be signiﬁcant predictors of work ability alongside  the variance 
attributable to individual level factors.  Whilst results for younger and 
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older aged participants differed, there were some distinct similarities 
between the groups. For both groups, organizational nurturance over 
other gender identity scales appeared to be a signiﬁcant positive predictor 
of workability. This suggests that organizations that espouse and enact 
values related to caring and compassion for others, empathy, warmth, 
nurturance etc are more likely to promote increased work ability scores 
in both younger and older workers. These ﬁndings may conﬁrm other 
studies that have found that organizational cultures that are not nurturing 
also tend to result in lower wellbeing, lower job satisfaction and higher 
organizational withdrawal behaviours for staff overall (19, 20).
While work satisfaction appeared to be a signiﬁcant unique pre-
dictor of work ability for both younger and older workers, satisfaction 
with pay and promotion and leadership effectiveness were only signiﬁ-
cant unique predictors for the younger group. This may suggest that 
leadership effectiveness and issues related to pay and promotion are 
more important for younger workers than for older workers in their 
assessment of their current work ability. 
Surprisingly, satisfaction with pay and promotion was a negative 
predictor of work ability while work satisfaction and leadership effective-
ness were positive predictors. The direction of the association between 
work ability and satisfaction with pay and promotion for the younger 
group may suggest that as satisfaction increases work ability decreases. 
This may reﬂect an attitude from the younger cohort that suggests that 
their ability to do their current role is somehow compromised with 
the promise of increased remuneration and better career opportuni-
ties.  This may reﬂect a temporal attitude about one’s current ability 
as opposed to increased ability afforded in a hypothetically new role 
into the future. More research is required to untangle the perceptions 
of younger workers.
Vocational strain appeared to be an important organizational factor 
for both younger and older workers explaining 15 and 17 percent of the 
variance in work ability in both ﬁnal models. It was the second most 
important predictor of work ability following health. This conﬁrms past 
research (3) that found chronic disease, stress symptoms and work abil-
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ity were strongly correlated and, in another study, found occupational 
stress to be a signiﬁcant and unique predictor of work ability (11). The 
ﬁndings in this study also conﬁrmed past research that suggests that an 
individual’s psychological well-being, high self-esteem and good per-
sonal coping mechanisms positively impact on increasing work ability 
and prolongation of work for ageing workers (3, 6, 29). Self-efﬁcacy in 
particular proved to be an important unique positive predictor of work 
ability for both samples, whilst coping resources and health actually 
mediated the effects of negative affect on work ability. 
Findings should be interpreted in the context of limitations of the 
current study. Although the sample size was adequate, the majority of 
the participants were female. Furthermore, the majority of participants 
were aged between 18-25 years. In order to extend the generalisability of 
results future research should target a wider range of ages and sex groups. 
In addition, only a single item measure was used for work ability, coping 
resources and health. The use of scaled measures such as the Workability 
Index (WAI) (30) may have increased the power in the regression models 
achieved due to the use of a more reliable measure. 
Conclusions
Overall the results showed the importance of organizational culture, 
leadership effectiveness, job satisfaction and vocational strain on work 
ability. While individual factors of self-efﬁcacy, coping resources and 
health appear to be important predictors of work ability, these orga-
nizational factors can help organizational health practitioners target 
primary level interventions more appropriately to system wide issues. 
The ﬁndings of this study suggest that individual interventions targeting 
resilience and health could be coupled with interventions that address 
organizational nurturance values; leadership effectiveness, occupational 
stress and job satisfaction as effective strategies for increasing work 
ability in the workforce over its whole life course, not just for those 
workers that are already in the ageing category. 
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VI OCCUPATIONAL GERONTOLOGY
Development of an initial model for the medical 
management of an older work force
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Abstract
Occupational gerontology studies the effect of occupational exposures on age-associ-
ated changes in the work ability (i.e. functional capacity) and health of employees. 
Our aim was to develop a model that explains the role of the work environment 
on age related morbidity with advancing age. Employees may develop diseases 
resulting from exposures to adverse working conditions (e.g. high work stress). 
In the present study 283 employees were examined using the Work Ability Index 
(WAI). The results indicate that work ability decreases with advancing age while 
the variability in work ability increases over the life course. The model developed 
indicated that a portion of the variance could be attributed to the effects of extant 
diseases at the time of the examination.
Conclusion: The development of diseases during the working life affects work 
ability. Our model suggests that monitoring work ability can reduce health care 
costs and aid in the management of the older work force.
Key words: occupational gerontology, prevention, life-span model, variance, 
age, diseases
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Introduction
The Concept of Occupational Gerontology
Human gerontology is usually associated with the study of elderly 
subjects (1) with study populations are often older than 65 years, the 
usual border between active employment and retirement. Because of 
the breadth of studies in human gerontology, occupational gerontol-
ogy is closely associated with geriatrics, the study of the medical prob-
lems of the aged. For example, after age 65 many individuals become 
less active and also become more susceptible to the development of 
chronic illnesses. Studies of individuals in the post-65 age cohort often 
focus on the increasing need for care as well as on the biological and 
psychosocial consequences of the chronic diseases from which they 
suffer (e.g., diabetes mellitus, cardiovascular diseases, arthritis, etc.). 
Human gerontology not only involves the study of the medical aspects 
of diseases but also the handling of work-related impairments result-
ing from those diseases, including the loss of independent functioning 
among older patients. 
Individuals younger than 65, who are still active in the workforce, 
are not often the subjects of studies on aging. Except for the occasional 
longitudinal study, e.g. (2) younger cohorts are often used as comparison 
groups for cross-sectional studies focusing on age related differences. 
This has the effect of using the ﬁndings from a younger cohort as a 
baseline against which an older cohort of workers is compared without 
assessing changes that may have occurred in the functional capacity of 
either the young or older subjects. This points out one of the major 
problems of using a cross sectional design: it compares the aggregated 
performance of two separate age cohorts. That is, the researcher is 
concerned with age differences and not age related changes. To assess 
age related changes across either the life-span or work-span requires 
the use of a longitudinal design. A case can be made that we should 
not limit studies in occupational gerontology to those over 65 years 
but rather should assess the incremental changes that occur through-
out the working life. More than a decade ago, Winn pointed out the 
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knowledge gap that has derived from not taking a life-course approach 
to the study of occupation on post retirement morbidity (3). From a 
life-course perspective prevention should be viewed as integral to health 
promotion, and interventions should be initiated early in life and should 
include attention to the effect of the individual’s work environment. 
The beneﬁcial aspects of a good work environment include a reduc-
tion in chronic diseases and an increase in the length of time that an 
individual can maintain the independent activities of daily living.  
To call attention to the impact of the work environment on long 
term functioning, Goedhard made the case that ‘occupational gerontol-
ogy’ should be differentiated from the other branches of gerontology 
(4). When ﬁrst introduced in 2001, the objective was to bridge the gap 
between occupational health and gerontology, aiming to maintain or 
improve the work ability of employees while enhancing the prospects 
for their successful aging. Based on the argument presented by Goed-
hard, we can regard occupational gerontology as a separate branch of 
gerontology that targets the actively working population. Goedhard 
suggested that this area of scientiﬁc inquiry should include various 
studies of employee work ability, the effects of employee work envi-
ronment on the individual, the effects of the work organization, and 
the effects of adverse work exposures, as well as other occupationally 
related risk factors that can adversely affect successful aging, i.e. factors 
that prevent the worker from arriving at a level of physical, social, and 
psychological well-being in old age (5).
Outcomes of studies in the areas of diet, exercise, personal habits, 
and psychosocial factors may help workers to improve their potential 
in the work environment and help to prevent disability. Furthermore, 
such studies would also be useful in enhancing disease prevention, 
maintaining health, and maintaining or enhancing work ability.   
Any study of an active worker entails complexity since the effects 
of the work environment, psychosocial variables, and genetics – as well 
as the effects from a myriad of other variables can singly or in combi-
nation affect the health and well-being of the individual. Adding the 
dimension of ‘age related changes’, or ‘aging’, to the effects that these 
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other variables have on the individual increases the complexity of the 
scientiﬁc research needed to address questions related to occupational 
health problems. The development of models, however, that adequately 
explain results from studies conducted in this area will prove useful 
in demonstrating the importance of the work environment on both 
morbidity and mortality (6).  The aim of the study reported below 
was to develop a model that provides a better understanding of the 
possible effects of the work environment on age-associated changes in 
work ability.  Models developed from these efforts can promote a better 
understanding of the complex relationships between work demands 
and the biological and psychosocial changes that occur both within 
and among workers as they age.  
Work ability and employability are key concepts in studies in the 
ﬁeld of occupational gerontology. Work ability, a measure of functional 
capacity, is itself a very complex concept composed of such elements as 
an individual’s physical and mental health, physical capacity, and stress 
perception, plus the ergonomic integrity of the work environment  
Materials and Methods
We examined work ability using WAI in 283 workers who were par-
ticipating in a periodic occupational health survey (POHS). The sub-
jects were blue-collar workers employed in the metal industry (N=90, 
age-range 20-60 yrs) and in an electro-technical industry (N=193; 
blue-collar and white-collar workers; age-range 19-60 yrs). 
WAI is a useful instrument that serves as a foundation for studies 
on workers’ functional capacity and relates those quantitative outcomes 
to other measures. Work ability is expressed by the composite score 
calculated from the several questions that make up WAI. This score, 
which ranges between 7 and 49, is helpful in developing both practical 
and theoretical models that can aid in understanding the relationships 
between overall work ability and other variables. It can be assumed that 
variables such as endurance capacity, calendar age and work stress can 
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affect work ability either positively or negatively. For example, in a 
study of work ability and physical endurance capacity (VO2max) the 
following regression model was derived: 
WAI = 37.6 + 0.19x VO2max – 0.05 x age; (r=0.46; explained vari-
ance: 22%; p<.01)
The conclusion was that age affects work ability negatively whereas 
physical capacity is positively related to work ability (7).  
The reported amount of shared variance between work ability 
rate and age was relatively small in this study by Goedhard and col-
leagues, explaining approximately 5 to 10% of the variance of the WAI 
scores. Endurance capacity, however, explained considerably more of 
the variance in the work ability rate than did calendar age. A useful 
recommendation from this work was that stimulating older employees 
to engage in regular physical exercise was probably beneﬁcial in com-
pensating for the age-associated decline in work ability. Without this 
ﬁnding, the only reasonable explanation for the decrease in functional 
capacity would be to accept that age-associated declines in work ability 
are inevitable since chronological age cannot be modiﬁed.
Variability of aging workers and presentation of the model:
There are many theories of aging and much is known about age-associ-
ated changes in the human organism, but no available theory provides 
an overall explanation of the aging process. It is generally accepted 
that aging of the organism is caused by a combination of genetic 
and environmental factors (8). Each person (employee) has a unique 
combination of genetic and environmental inﬂuences affecting any 
particular phenotype (9). Many biological, psychological, and social 
functions will change with advancing age and do so at different rates 
both within and across individuals. The variability within an individual 
changes over the life course. Therefore, inter-individual differences 
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can also be expected to increase with age, as does the variability of the 
phenotype. From an occupational health perspective, it is important to 
gain knowledge about the role of the work exposures on the variability 
of the phenotype because it may provide insight into the expression 
of differences in the rate of age- related changes between people. This 
variability can be expressed as follows:
Equation (1) Ve + Vg = Vp  [Ve = environmental component; Vg = 
genetic component; Vp = phenotypic variance]  where 
Equation (2) (Ve/Vp) + (Vg/Vp) = 1;  and (Ve/Vp) = environmentality; 
and (Vg/Vp) = heritability
Results
WAI scores and age
A statistically signiﬁcant decrease of the observed WAI scores across 
age was noted.  presented in Figure 1.  The calculated linear regression 
model was: 
WAI = 48.36–0.155 x age (standard regression)  [p< .01; explained. 
variance: 8.5 %; R2  = 0.085].   
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Figure 1. WAI scores of 283 industrial workers; the calculated regression 
line is statistically signiﬁ cant.
The wide scatter observed in the WAI scores in Figure 1 is indicative 
of the variability observed both within and across age cohorts. These 
ﬁ ndings are consistent with the results reported from longitudinal 
studies conducted in Finland, where it has been noted that work ability 
decreases with advancing age. However, the age related decrease noted 
in our study only accounted for 8.5% of the total explained variance, 
suggesting that other factors besides age were signiﬁ cant contributors 
to the work ability rate and to the variability of the WAI scores. The 
91.5% of unexplained variance in this analysis might be accounted for 
by either genetic or environmental factors, a combination of the two, or 
perhaps some yet to be explained causative agent. Table 1 presents the 
WAI scores obtained from different age-cohorts. The reader will note, 
from the data provided in Table 1, that the variance of the observed 
WAI scores increases with age, which is indicated by the increased 
scatter of scores with advancing age. The calculated regression line of 
the variances shows a signiﬁ cant increase with age:
Variance = 5.46 + 0.73 x Age (r = 0.85; p<.01)
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Table 1. WAI scores, standard deviation and variance for different age-
groups.
Age-group Number of workers WAI score (mean)
WAI score
(standard deviation) variance
19-24 8 43.25 2.63 7.92
25-29 38 44.7 3.60 12.99
30-34 44 43.34 1.17 18.83
35-39 39 42.64 2.12 21.32
40-44 50 41.8 4.96 36.98
45-49 51 40.78 2.12 22.65
50-54 28 41.25 3.54 32.71
55-60 25 39.32 13.44 34.06
All 283 42.09 5.10 26.14
Diseases and work ability
Diseases, especially chronic diseases may have a strong negative effect 
both on the functional aging process and on work ability. A measure 
of this construct is provided in the WAI section eliciting the number 
of diseases that have been reportedly diagnosed. WAI item number 3 
consists of 13 categories of diseases or conditions with approximately 
ﬁfty separate maladies spread across the categories.  
These separate maladies represent the diseases diagnosed by a 
physician. The score on this item accounts for between 1 and 7 of the 
total 49 possible points that make up the WAI score; (i.e. 1 represents 
the existence of 5 or more diseases; 7 represents no disease). For the 
group of 283 workers addressed in this study, it was found that the 
score on item number 3 in Table 2 decreased with age. This decrease 
implies that the number of diagnosed diseases, on the average, increased 
over time. It also can be suggested that since the number of reported 
diseases increased with age, then the length of exposure to condition(s) 
resulting in the disease(s) should also have increased with increasing 
age. This relationship is demonstrated by the following regression line 
that was obtained from the analyses of item number 3 i.e. the reported 
number of diagnosed diseases: 
WAI score (item 3) = 7.0 – 0.05 x Age (r = -0.25; p<.01)
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The signiﬁcance of this relationship suggests the need for a further 
analysis of the inﬂuence of various disease states on the age-associated 
variance of work ability.  In this effort, we examined the inﬂuence of 
various disease states by comparing the data from the following two 
subgroups of workers:
1. A group of workers (n=102) without reported diseases on the WAI 
questionnaire (i.e., a score on item number 3 = 7)  
2. A group of workers (n=181) with one or more reported diseases 
on the WAI questionnaire (i.e. score on item number 3 = 1 to 5) 
After recoding the data from item number 3 of Table 2, and adjusting 
each participant’s WAI scores accordingly (i.e. WAI score minus data 
obtained from item number 3 Table 2), the composite WAI scores 
presented in Table 2 were obtained.
Table 2. Variance of WAI scores for two subgroups (a) without disease) 
and (b) with 1 or more diseases)
WAI – item 3
(no disease)
WAI – item 3
(1 or more diseases)
Number of workers 103 180
Age (mean) 37.8 42.0
Mean 38.8 36.0
Standard deviation 2.38 4.43
Variance 5.67 19.67
Range 32-42 18-42
By recoding the data, the conclusion that can be drawn is that the vari-
ance in the composite Work Ability Index Score is considerably larger 
when an employee reports one or more existing diseases than when 
there is an absence of reported diseases. This ﬁnding strongly suggests 
that diagnosed medical condition(s) are a detriment to an employee’s 
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occupational functional capacity. Additional studies examining the 
inﬂuence of disease states on the age-associated variance associated 
with work ability would appear to be both a productive as well as an 
important ﬁeld of investigation for the occupational gerontologist.
This analysis makes it obvious that the relationship between work 
ability and age is strongly affected by the presence of diagnosed disease 
states. In case of no diseases, the corrected work ability decreases only 
slightly with age.  
Thirty-six percent of the studied population reported that they did 
not suffer from a diagnosed disease (n = 102 employees; see Table 2). 
The calculated regression model for those employees with no reported 
diseases on the WAI questionnaire was 
WAI = 40.3 – 0.04 x age (N=102, r= 0.16; p > 0.05; explained vari-
ance: 2.5%). 
When WAI scores are depicted in relation to age in the case of reported 
diseases on the WAI questionnaire. The calculated regression model 
is as follows:
WAI = 45.5 – 0.13 x age [N= 180, r= 0.244; p<.01, explained vari-
ance: 6%] 
Compared to the results provided in case of AI scores in the absence of 
diseases, there appears to be a wide scatter of data and the average decline 
in scores that occurs with increasing age. This decline in functional 
capacity is obviously greater with than without reported diseases.  
The present ﬁndings allow us to raise the question of a possible 
relationship between work – environmentality (i.e., environmental 
factors) and the variance noted in scores on the Work Ability Index 
(i.e., a measure of the employees functional capacity).
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Discussion
One of the goals of the ﬁeld of occupational gerontology should be 
to determine what factors account for the increased variability in a 
worker’s functional capacity that occurs over time. Both genetic and 
environmental inﬂuences are important factors that impact on the 
aging process. According to the available literature a strong genetic 
inﬂuence on the aging process is not only probable but likely (10). An 
individual’s genetic structure not only appears to protect the organism 
against damage or infections but has a central role in the maintenance 
of homeostasis (10). 
Absence of disease is considered the norm in which the aging 
process of the organism is primarily subjected to purely genetic inﬂu-
ences. The decline in functional capacity that is observed in case of 
absence of disease noted may thus be considered the norm for work 
ability over time or for work ability studied across an age-range. Al-
though we would certainly need to have more details, given the data 
and arguments above, we feel comfortable in making the following as-
sumption: Heritability is expressed by the ratio of the variance of WAI 
in the absence of disease over the total WAI variance. This relationship 
can be expressed by the following formula:
Heritability: (Vg/Vp) = variance provided by WAI minus WAI score 
of item 3 of Table 2 ) /total WAI variance 
Using the data provided in Table 2 (column A: no disease and column 
B: 1 one or more diseases) we can substitute the following values into 
the equation:
Heritability  = (Vg/Vp) = 5.85 / 19.67 = 0.29
Then from Equation (2) it should follow that:
Environmentality:  (Ve/Vp) = 1 – (Vg/Vp) = 0.71
If our assumptions are correct, then the following preliminary conclu-
sions can be reached from the values obtained: Prevention of disease 
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is important to the maintenance of work ability and hence functional 
capacity.  The phenotypic variance of work ability appears to be affected 
more by environmental factors than by genetic factors. 
Moreover, environment (i.e., work) is an important factor in deter-
mining the work ability rate.  These ﬁndings will have to be extended 
with more data from similar studies using other groups of workers in 
order to develop models that can successfully be applied in occupational 
health settings targeted for an aging work force. 
Prevention of diseases and work ability:
An important inference from this study is the decline in work ability, 
as measured by the decline in the WAI scores, as a function of disease 
states in workers. We consider this model useful for occupational health 
physicians. Development of one or more chronic diseases (e.g., those 
mentioned in Table 1) may adversely affect work ability. Therefore, it 
is deemed useful to monitor the possible development and the effect of 
such diseases by annual checks of work ability through administration 
of WAI, especially for those workers in the age range of 51 through 
60 where the risks of decreasing work ability are signiﬁcant. Close 
monitoring of work ability is not only in the best interests of employees 
but also of management. The aging worker may beneﬁt from such a 
testing regime since maintenance of work ability can positively affect 
productivity as well as reduce health care costs including those indirect 
costs associated with absences. The end result is that the employee’s 
value to the company can be increased until retirement and result in 
decreased health care costs thereafter. Another consequence of the 
periodic evaluation of work ability would be a decrease in variance of 
work ability over time.
Furthermore, we believe, from the model developed in this report, 
that the following conclusion can be drawn: The ﬁeld of occupational 
gerontology can provide a useable framework for addressing the practical 
problems encountered by, and questions concerning the management 
of, older workers and can aid workers in the transition from the work-
ing life into the third age (i.e., post-retirement) period.
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Abstract
We examined longitudinally the associations between the work ability of 
middle-aged employees and their health over the retirement years. The 
study sample came from a follow-up questionnaire to Finnish municipal 
workers. General linear models with repeated measures were used to assess 
the effects of the Work Ability Index and other variables on health. The 
results showed that the Work Ability Index was a strong predictor of later-
life health. If work ability was excellent, the odds of good health were over 
3 times higher than for a person with poor work ability. Maintenance of 
good work ability throughout the occupationally active years has a strong 
impact on later-life health.
Key terms: work ability index, longitudinal study, health
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Introduction
Work ability, measured by the Work Ability Index (WAI) has proved to 
be a reliable predictor of morbidity, early retirement, and disability in 
studies concerning ageing workers (1-3). Good work ability also predicts 
well-being and functional status far beyond the retirement transition 
(4). There is also some evidence that work ability may predict mortal-
ity (5-6). Even though there is evidence that work ability is associated 
with a person’s own evaluations of his/her health (7-8) more studies 
are still needed to obtain information from the long-term effects of 
work ability on later-life health and well-being. The main objective 
of this study was to examine longitudinally the associations between 
work ability in midlife among occupationally active employees and 
their health in their retirement years.
The speciﬁc study questions were:  
1. Does the level of Work Ability Index (WAI) with the categories 
excellent, good, moderate, and poor have an impact on self-assessed 
health and morbidity 28 years later?
2. Is WAI associated with health even if other factors are taken into 
account?
Material and methods
The study sample
The study sample came from a follow-up questionnaire study of Finn-
ish municipal workers which was conducted at the Finnish Institute of 
Occupational Health from 1981 to 2009 (6). In 1981, a questionnaire 
was mailed to 7,344 municipal workers in different areas of Finland. The 
respondents were born between 1923 and 1937 and the mean age was 
50.5. A total of 6,257 persons responded to the ﬁrst questionnaire (the 
response rate was 85.2%). In 2009, a total of 3,093 persons responded 
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to the ﬁnal questionnaire (the response rate was 74% of the surviving 
participants who responded to the ﬁrst questionnaire). In 2009, the 
vital status and dates of death were added to the data. By then, 2,079 
respondents had died. 
Study variables
The measure of perceived health was constructed from two question-
naire items: “Compared to your friends of the same age, is your health 
much better, slightly better, the same, slightly worse, or much worse?” 
and “To what extent do diseases hamper your everyday life:  not at all, 
relatively little, to some extent, rather much, or very much?” The responses 
to these questions were combined into four groups (good, moderate, 
poor, and very poor health). The construction of these groups has been 
reported elsewhere (9-10). The independent variables were work ability, 
measured by the Work Ability Index (WAI), categorized into excellent, 
good, moderate, and poor (11), physical function (coping with mainly 
physically demanding daily activities, for instance heavy cleaning work, 
lifting and carrying heavy weights, climbing three ﬂights of stairs with-
out needing to rest, walking about 2 km without a rest, running a short 
distance without a rest, sitting still for about 2 h, squatting down on 
one’s heels and getting up, bending over, bending down, lifting hands 
above the head, detailed movements of the arms and ﬁngers), and 
lifestyle, including health behavior (i.e. alcohol consumption, smok-
ing, physical exercise) and involvement in various activities (reading, 
studying, attending clubs and associations, and needlework, handi-
crafts). For physical function and activity items, summary scores were 
created. Gender, marital status (unmarried, married, unmarried but 
co-habitating, separated, divorced, widow/widower), socio-economic 
group (blue-collar, lower-level white-collar, upper-level white-collar 
workers), age, and gender were also included in all analyses.
Statistical analysis
The associations between health, physical function, lifestyle, and other 
background variables were assessed by general linear models with re-
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peated measurements. These likelihood based methods are valid under 
missing at random assumption when missing data might depend on 
observed data (12).  With this method it was possible to use all avail-
able data from each time point and there was no need to be restricted 
to the follow-up data only. Statistical analyses were performed with the 
SAS statistical package (13).
Results
At the baseline, there were some differences between the study partici-
pants and those who had died during the 28-year follow-up or those 
who did not respond to all questionnaires (Table 1). Compared to 
non-respondents, the study participants belonged more often to the 
upper white-collar group; they were also younger, more active and had 
better physical function. About 60 per cent of the deceased were men 
or used to work in blue-collar occupations. In addition, work ability 
was better among the participants; the proportion of excellent work 
ability was 20% compared to 11% among non-respondents and 14% 
among the deceased.
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Table 1. Baseline characteristics of participants in the follow-up, deceased 
and other dropouts.
Baseline characteristics   
(range)
Participants in the 
follow-up (n=3093)
Deceased 
(n=2079)
Non-respondents 
 (n=1085)
% or Mean (Std) % or Mean (Std) % or Mean (Std)
Gender             
    Men 37% 61% 35% 
    Women 63% 39% 65%
Socio-economic status
    Upper white-collar work  25% 16% 14%
    Lower white-collar work  38% 24% 36%
    Blue-collar work  37% 60% 49%
Activity level (0–5)   1.35  (1.1) 1.09 (1.0) 1.16 (1.1) 
Age  (45–58 years)  49.7  (3.4) 51.7 (3.6) 50.4 (3.6) 
Physical function (0–33)a 26.2  (5.9) 23.4 (7.2) 25.0 (6.5)  
Morbidity (0–24 diseases)   1.69  (2.0) 2.26 (2.5) 1.82 (2.2)      
Health 
     Good 
     Average 
     Poor 
     Very poor     
 
  9% 
28% 
49% 
14%
 
  7% 
23% 
47% 
23%
 
  7% 
25% 
51% 
17%
Work Ability Index 
     Excellent 
     Good 
     Moderate 
     Poor     
 
 20% 
39% 
31% 
10%
 
14% 
38% 
34% 
14%
 
11% 
31% 
37% 
21%
a from 1985
The Work Ability Index was a strong predictor of later-life health (Table 
2). When all the other independent factors were included in the analysis, 
the level of Work Ability Index was still a highly signiﬁcant predictor 
of health. Besides good work ability, involvement in activities and good 
physical functioning further improved health at follow-up. Women 
reported better perceived health than men. Socio-economic status based 
on occupation was also a strong modiﬁer of health. Upper white-collar 
work especially promoted health compared to blue-collar work.
The adjusted odds ratios in Table 3 describe the relative differences 
between work ability groups. For instance, if a person had excellent-
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work ability in midlife the odds of having good health was 3.6 times 
compared to the odds of a person with poor work ability having good 
health during the retirement years. Even an increase from poor work 
ability to moderate almost doubled the odds of good health.
Table 2. General linear model of health 1981-2009. Estimates and 95% 
conﬁdence intervals (CI). N=3093
Parameter Esti-mate StdE 
95% CI Z Pr > |Z|
Time
    1981 -0.45 0.04 -0.53 -0.37 -10.9 <.0001
    1992 -0.29 0.04 -0.36 -0.22 -8.13 <.0001
    1997 -0.12 0.03 -0.18 -0.07 -4.58 <.0001
    2009 0 .
Gender
    Women 0.35 0.05 0.25 0.44 7.22 <.0001
    Men 0
Age 0.04 0.01 0.02 0.05 6.14 <.0001
Socio-economic 
status
     Upper white-collar 0.17 0.06 0.06 0.28 3.05 < .01
     Lower white-collar -0.02 0.05 -0.12 0.09 -0.30 n.s.
     Blue-collar work 0
Activity 0.09 0.02 0.05 0.12 4.97 <.0001
Physical function 0.16 0.0 0.16 0.17 41.8 <.0001
Work Ability Index
     Excellent 1.27 0.09 1.10 1.46 13.5 <.0001
     Good 1.11 0.06 0.98 1.23 17.1 <.0001
     Moderate 0.61 0.06 0.50 0.72 10.9 <.0001
     Poor 0
Alcohol consumption
     None  -0.34 0.04 -0.42 -0.25 -7.97 <.0001
     Some 0
Smoking
     Does not smoke 0.13 0.06 0.02 0.25 2.25 < .05
     Smokes 0
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Table 3. Relative differences between Work Ability Index groups explaining 
good health. Odds ratios (OR) and 95% conﬁdence intervals (CL) 
Label Estimate SE CL Chi-sq Pr 
Excellent vs. poor 3.58 0.34 2.97 4.30 182.78 <.0001
Excellent vs. moderate 1.98 0.16 1.66 2.29 64.83 <.0001
Excellent vs. good 1.18 0.10 1.00 1.39 3.91 0.0480
Good vs. poor 3.08 0.20 2.67 3.44 293.12 <.0001
Good vs. moderate 1.65 0.08 1.50 1.82 105.20 <.0001
Moderate vs. poor 1.83 0.10 1.64 2.05 118.55 <.0001
Discussion
Our study suggests that promotion of good work ability over the oc-
cupationally active years has a strong impact on later-life self-assessed 
health. It has also been shown that self-rated health predicts morbidity 
(14, 15), and consequently, if an aging employee could maintain his or 
her work ability over the occupationally active years it would enforce a 
healthier and disability-free third age. This may have strong implica-
tions for social policy as populations in most industrialized countries 
are aging rapidly and the economic costs of this aging are expected to 
rise in the future. 
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Abstract
This study focuses on changes in work ability according to old-age, indi-
vidual early, and disability pensions over a 28-year time period. This pro-
spective follow-up study showed signiﬁcant differences in the development of 
work ability according to different pension beneﬁts pre and post-retirement. 
Individuals who exited the workforce due to old age showed a steady decline 
in their self-rated work ability during follow-up. For those who exited the 
workforce due to individual early retirement or disability pension, a U-
shaped curve, with a distinctive post-retirement recovery was detected. In 
addition to aging, the changes may be due to several situational factors.
Key terms: Work ability, pension beneﬁt, prospective study, resource 
based theory
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Introduction
Individuals’ well-being and ability to adapt to life changes is depen-
dent on numerous resources. The resource perspective (1) can be used 
to understand retirement transition and adjustment processes (2). 
According to Hobfoll’s (3) conservation of resources (COR) theory, 
individuals build, protect, and retain their resources. In the retirement 
context, resources may be physical, cognitive, motivational, ﬁnancial, 
social, and emotional (2). The theory further postulates that when faced 
with loss of resources, an individual will experience distress and may 
consequently develop mental and physical health problems (4). The 
prevalence of adverse outcomes such as mobility limitations, disability 
in everyday tasks and related service use increases with older age (5, 6). 
To avoid, retard or reverse the normal age-related process of decline 
in functioning (7), physical as well as mental resources are needed for 
compensation of decline and optimizing the remaining resources that 
are needed for leading an independent and socially active life in old 
age (8, 9).
Building upon the resource perspective, we use the Work Ability 
Index (10) to explore individual physical and mental resources with 
respect to work and/or every-day-life demands. Work ability has been 
conceptually deﬁned as the measure of how good the worker is at pres-
ent and will be in the near future, and how able s/he is to do his or her 
job with respect to the demands of the job and their health and mental 
resources (11). An imbalance between employee resources and work 
demands may have detrimental effects on their work status, health, 
and well-being over time (12, 13). Work ability can be promoted by 
managerial means. This includes taking work demands, the environ-
ment, work organization, and employees’ health, functional capacity, 
and competences into consideration (14). The work ability of ageing 
employees, especially in the age group 52-58 years, tends to decline 
dramatically (12). However, whether the associations of adult work-
ing life extend well into old age is not clear (15). There are indications 
that work has far-reaching effects on individuals’ ability to function in 
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old age. Using data stretching from midlife to old age, we found in a 
recent study that midlife work ability correlated with old age disability 
for women and with mortality for men (16).
The mandatory retirement age in the Finnish municipal sector 
before 2004 was 63-65, with the exception of some occupation-speciﬁc 
lower retirement ages (e.g. nurses, bus drivers). However, in the 1980’s 
and 1990’s several employees exited working life before their ofﬁcial 
retirement age into disability or individual early retirement. In case 
of disability retirement, clinically diagnosed illness or injuries serve 
as evident reasons, push factors (17). Alternatively, employees could 
apply for an individual early retirement pension at the age of 58. In 
order to receive individual early retirement, employees had to have 
a permanently reduced working capacity, a long work history, and a 
reduced capacity to cope with work demands. Work ability is a strong 
predictor of employee early retirement (14). Hence, type of pension 
beneﬁt (old age, individual early and disability retirement pension) 
can reﬂect the balance between employees’ resources and his or her 
work demands.
Objectives
This study adapts a resource based theory perspective in investigating 
changes in employee work ability from active mid-working life to old 
age according to the pension beneﬁt they qualiﬁed for. In exploring 
both within and between group-variation, we use a large scale popula-
tion-based 28-year longitudinal study.
Methods
This study is based on the Finnish Institute of Occupational Health 
co-ordinated Finnish Longitudinal Study on Municipal Employees 
(FLAME), which focused on health, work, lifestyle, and retirement 
among employees in the municipal sector (18). Altogether 7,344 em-
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ployees were chosen randomly from all municipal professions in dif-
ferent parts of Finland aged 44-58 years at baseline in 1981. With a 
response rate of 85.2 percent, the baseline cohort consisted of 6,257 
employees (44.7 % men). Since the 1981 baseline, four consecutive 
follow-up data collections took place in 1985 (respondents 5,556, 
non-respondents [NR] 600, deceased 101), 1992 (respondents 4,534, 
NR 1,329, deceased 394), 1997 (respondents 3,817, NR 1,695, de-
ceased 745) and 2009 (participants 3,093, NR 1,085, deceased 2,078). 
Baseline characteristics are shown according to pension beneﬁt group 
in Table 1.
Work ability was elicited as a subjective assessment of present 
work ability in relation to lifetime best, which is the ﬁrst item on the 
Work Ability Index (WAI). WAI has been validated against clinical data 
(19) and the ﬁrst item on the scale has been shown to capture most of 
the variability of the entire scale (12). The work ability score ranged 
from 0 to 10, with higher scores implying better work ability. Work 
ability was measured in all ﬁve study waves (in 2009 for 1,669, 40 % 
of the survivors). Record-based data regarding the different types of 
pension beneﬁts (old-age, disability and individual early retirement) 
were required from the Finnish Centre of Pensions. Mortality data was 
obtained from the Population Register Centre of Finland. Repeated 
measures ANOVA was used to explore within and between group vari-
ance changes in work ability from active mid-working life to old age 
according to different types of pension beneﬁts. All statistical analyses 
were performed with SPSS (15.0). Repeated measures ANOVA were 
used to explore within and between group variance in work ability ac-
cording to pension beneﬁt groups. The sphericity assumption was not 
met (Mauchly’s test of sphericity, Greenhouse-Geisser p=.899, Huynh-
Feldt p=.902), which indicated that the variance between the measures 
was not homogeneous. Hence, we used the Greenhouse-Geisser estimate 
as a correction factor. It was applied to the degrees of freedom used to 
calculate the p-value for the observed value of F.
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Table 1. Baseline characteristics according to subsequent type of pension 
beneﬁt
Variables
Old age 
retirement
(n=3666)
Individual early 
retirement
(n=808)
Disability 
retirement
(n=1293)
p-value of χ2
or F-test†
Age, mean ± SD 51.5  ±3.6 48.5  ±2.2 50.8  ±3.4 <.001
Gender, % (n) <.001
  men 40% (1459) 46% (373) 50% (648)
  women 60% (2207) 54% (435) 50% (645)
Type of work, % (n) <.001
  upper white collar 23% (833) 22% (176) 13% (170)
  lower white collar 38% (1400) 30% (239) 26% (330)
  blue collar 39% (1433) 49% (393) 61% (793)
Work ability, 
mean ± SD
7.7  ±1.6 7.5  ±1.6 6.4  ±2.2 <.001
Deceased during 
the follow-up, % (n) 26% (957) 20% (180) 44% (566) -
Participated in all 
data collection 
waves,  % (n)
44% (1611) 45% (360) 27% (351) -
† Categorical variables analyzed using the chi-square-test, continuous variables 
with ANOVA
Results
The ﬁndings of the repeated measures ANOVA analysis are presented 
in Table 2. Tests of within-subjects effects indicated that work ability 
declined during the 28-year follow-up period (F=665.320, df=3.596, 
p<0.001). The between-subject effect showed a statistically signiﬁcant 
difference between the three pension beneﬁt groups (F=379.385, df=2, 
p<0.001). Finally, a statistically signiﬁcant group-by-time interaction in 
work ability for all three pension beneﬁt groups during 28-year follow-
up was detected, suggesting that the change patterns differed between 
the pension beneﬁt groups (F=102.122, df=7.193, p<0.001) (Figure 
1). The decline was non-linear for those who had exited into disability 
and individual early retirement with a post-retirement recovery in work 
ability. Those who had retired due to old age showed a linear decline, 
but at a higher level than other groups.
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Discussion and Conclusions
Work ability declines as individuals approach the third age. Data ex-
tending from active mid-working life well into old age allowed us to 
explore work ability patterns throughout the adult life span. This 28-
year prospective follow-up study revealed signiﬁcant differences in work 
ability according to different pension beneﬁts. The ﬁndings support 
earlier studies in that individuals who retire due to old age reported a 
steady decline in their work ability during follow-up (12). For those 
who entered into individual early retirement or disability pension, a 
U-shaped curve with a post-retirement recovery was detected. These 
individuals were granted their retirement predominantly between 1985 
and 1997. The work ability of these two groups was at its lowest around 
the data collection in 1992. 
Table 2. Changes in work ability according to type of pension beneﬁt, Re-
peated measures ANOVA.
Variables Old age retirement (n=1155)
Individual 
early retirement 
(n=263)
Disability 
retirement 
(n=251)
Work ability, 1981 
mean ± SD
7.96  ±1.50 7.72  ±1.46 6.66  ±2.01
Work ability, 1985
mean ± SD) 7.45  ±1.54 7.01  ±1.51 4.74  ±3.02
Work ability, 1992
mean ± SD 6.73  ±1.97 3.83  ±2.65 2.32  ±2.53
Work ability, 1997
mean ± SD 6.42  ±1.88 4.38  ±2.49 3.56  ±2.60
Work ability, 2009
mean ± SD 5.86  ±2.24 5.31  ±2.10 4.30  ±2.50
F (work ability), within-
subject effect† F=665.320, df=3.596, p<0.001
F (pension beneﬁt 
group), between-
subject effect
F=379.385, df=2, p<0.001
F (work ability x pen-
sion beneﬁt group), 
within-subject effect† 
F=102.122, df=7.193, p<0.001
† With Greenhouse-Geisser correction of degrees of freedom
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Figure 1. Within and between group changes in work ability during 1981 
and 2009 according to pension beneﬁt.
Additional sub-group analyses (not shown here) revealed that similar 
patterns of changes in work ability according to pension beneﬁt group 
were found in men and women, as well as in upper and lower white-
collar, and blue-collar employees. Several possible explanations for the 
differences in the work ability patterns over time need to be considered. 
First, the linear decline in work ability in individuals who retired due 
to old age was probably due to higher age compared to the two other 
pension beneﬁt groups. Second, it is possible that those who retired 
because of disability were sicker and suffered from higher post-retire-
ment mortality (selective survival). Survivors with higher post-retire-
ment work ability represent a selected group of people with improved 
health. These changes may also mark regression to the mean. Third, 
Finland faced a deep recession in the 1990’s, which may have affected 
the work ability of individuals with declining physical and mental 
resources. A severe national economic crisis is likely to be reﬂected in 
employees’ perceptions of their jobs. According to the resource based 
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theory, when faced with loss of resources, an individual will experience 
distress and may consequently develop mental and physical health 
problems (4).
The strengths of this study include the large scale prospective 
data covering a broad set of municipal occupations. In addition, work 
ability is a validated measure, which has been described as activity 
that is the result of the balance between work demands and strain 
and the individual resources and ability to meet these demands (11). 
A potential limitation in the analyses is the selective dropout from 
the study, which is inevitable in long-term prospective studies. The 
‘healthy worker survivor effect’ is an ongoing process where those 
who stay in a speciﬁc profession tend to be healthier than those who 
leave employment (20). However, we do not believe that this would 
effectively explain our results as our analyses are based on prospective 
data of a ﬁxed cohort. Our result may be an underestimation of the 
predictive value of work ability. Caution is needed when generalizing 
the results on population level, because occupational groups tend to 
be healthier than the general population that includes people outside 
the workforce. It can be argued that work ability measured in old 
age is not a valid measure for the employee resource and job demand 
equilibrium. However, participants were asked to evaluate their current 
work ability against their lifetime best. All the respondents had been 
part of working life and were assumed to be familiar with the require-
ments working entails.
In sum, the post-retirement recovery pattern among those who 
exited working life due to early individual and disability retirement 
suggests a regain in vital resources for functioning in later life (8, 9). 
Work ability can be promoted by managerial means. This includes 
taking work demands, the environment, work organization, and an 
employee’s health, functional capacity, and competences into consid-
eration (14). It is essential to focus on maintaining the work ability 
of older employees because of its effects on managing everyday tasks, 
which in turn is important for independence and need for care in old 
age (16).
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VII UNEMPLOYMENT AND EMPLOYABILITY
Work Ability Score as an Indicator of Employability in 
the Course of Unemployment. An International Study
Gawlik-Chmiel B, Szlachta E
Werkstatt Frankfurt e.V., Frankfurt am Main, Germany
Abstract
The aim of this study was to investigate the work ability of long and short-
term unemployed persons and compare it with a representative sample of 
Finnish adults using the Work Ability Score. The results show that the 
long-term unemployed evaluate their work ability lower than the short-term 
unemployed. Furthermore, the work ability among the unemployed people 
studied is signiﬁcantly lower than that of the Finnish adult population and 
also of the Finnish unemployed. The results are discussed in light of the 
relevant literature, as well as the social changes in Finland. Also, suggestions 
for maintaining and stabilizing subjective work ability are presented. 
Keywords: Work Ability Score, long-term unemployment, short-term 
unemployment work ability.
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Introduction
Unemployment is undeniably harmful to the health of the people con-
cerned, e.g. through signiﬁcant abuse of alcohol and cigarettes, and a 
lack of physical activity (1). The unemployed become socially excluded 
after exclusion from social life, e.g. because of a shortage of money and 
fear of ridicule. At the same time, they are even held responsible for 
their situation, while economic and political parameters are ignored. 
The unemployed suffer from social segregation, since society deﬁnes 
itself as a community of working citizens (2). Therefore, long-term 
unemployment will also have a negative effect on people’s employ-
ability (cf. 3, 4, 5, 6).
This study was concerned with the measurement of work ability 
and focused on the utility of the questionnaire-based Work Ability 
Index (WAI) in order to evaluate the work ability of the unemployed. 
The WAI was developed by a group of experts at the Finnish Institute 
of Occupational Health (FIOH) Helsinki as an assessment instru-
ment of work ability of the working population (8, 9, 10). Despite 
theoretical assumptions, the theory of work ability is increasingly 
being used outside the labor market context to assess the work ability 
of the unemployed e.g. during health and labor market programs at 
Werkstatt Frankfurt e.V. (11, 12, 13). However, there is an essential 
methodological problem with using WAI in order to measure the work 
ability of people outside the employment. The reference framework of 
self-evaluation of one’s work ability, namely the current work setting, 
does not exist among the unemployed.
Objectives/Methods
The aim of this study was to investigate the work ability of short and 
long-term unemployed people. Additionally, the whole study sample 
(N= 644) was compared to the representative sample of Finnish adult 
population (N=5, 178, 493 unemployed people included). As an instru-
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ment we used the Work Ability Score (WAS) – 1st dimension, derived 
from the WAI. The participants were asked to compare their current 
work ability to their best lifetime work ability. A score of 0 represents 
full work disability, and a score of 10 indicates work ability at its best 
ever. Additionally, socio-demographic characteristics were examined. 
Statistical analyses were made using SPSS 17.
Description of the study sample
The participants were recruited in three European cities: Frankfurt/
Main (n=305), Warsaw (n=125) and Graz (n=214). All participants 
came from comparable cultural and economic backgrounds. The aver-
age length of unemployment for the entire research sample amounted 
to 3.69 years (SD=4.2). The sample analyzed included 311 women 
and 333 men. The average age of the interviewees was 43.29 years 
(SD=9.81) and almost half (48.3%) of them had completed an ap-
prenticeship. The mean of the Work Ability Score within the whole 
study sample amounted to 7.04 (SD=2.58). The question on marital 
status was not answered by all participants. At the time of the survey, 
the participants were engaged either in some form of labor market 
training, temporary work well-being program, in an apprenticeship 
or a health promotion program.
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The participants of the Frankfurt group took part in three promo-
tion programs. The ﬁrst program, “Frankfurt Method to Professional 
Qualiﬁcations” (FWB) targets especially people between the ages of 25 
to 45 years who have not completed their vocational education offering 
them an opportunity to gain an apprenticeship. The second program, 
“Social Work” or “Integration Measure” (AGH), is a labor market 
program for those predominantly without health impairments. The 
third program, “Train to Job” (TTJ), is a health promotion measure 
for people with diagnosed health impairments.
The Warsaw group was interviewed in ﬁve centers for social care, in 
which people seeking work can get socio-pedagogical and psychological 
counseling. They can also search for job offers and ﬁnd help to train 
themselves for job interviews. Courses for additional qualiﬁcations 
are also offered.
The participants of the Graz group took part in two promotion 
projects. The “ESF” project was developed for the long-term unem-
ployed, especially people with certain problems such as being released 
from prison, being addicted or homeless, i.e. people who could not 
be integrated into the labor market because of their mental or social 
problems as well as possible physical impairments. The “stop & go” 
project suits people threatened by long-term unemployment and those 
with integration deﬁcits who are registered as work seeking at their job 
agencies. These are people who have been unemployed for a short period 
of time, but show obstacles to integration. The detailed information 
on the subgroups are presented in Table 2.
The Work Ability Score of the Finnish population was derived from 
an elaborative health survey, the “Health 2000 Survey” (7). The data 
were gathered between September 2000 and July 2009 in 80 regions 
of Finland. A three-level self evaluation of work ability (Work Ability 
Estimate), the Work Ability Index (WAI) and the Work Ability Score 
were used as indicators for work ability. 
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Results
The results of the study show that the unemployed as a whole group as 
well as the study samples from three European cities all show moderate 
work ability; therefore, there are no signiﬁcant differences between them 
(Kruskal-Wallis test). The Mann-Whitney test indicated that the work 
ability of people unemployed less than one year is signiﬁcantly higher 
than the work ability of the long-term unemployed (p<0.05).
Furthermore, the t-tests reveal that there are signiﬁcant differences 
between the whole study sample of the unemployed (n=644, M=7.04) 
and the Finnish unemployed (n=493, M=7.5). There were no differ-
ences between the unemployed male participants in the two samples 
analyzed (n=333, M=7,16 and n=224, M=7,2).  Surprisingly, the 
mean WAS of the Finnish unemployed females (n=269, M=7,8) was 
signiﬁcantly higher than the mean score on WAS among unemployed 
female participants in this study (n=311, M=6.92). 
The results of t-tests also indicate that the Finnish adult population 
(n=5 178, M=8.1) has signiﬁcantly higher mean WAS than the whole 
study sample (n=644, M=7.04). Furthermore, the Finnish males (n=2 
486, M=8.0) compared to the males in this study (n=333, M=7.16) as 
well as the Finnish females (n=2 692, M=8,.2) compared to the females 
in this study (n=311, M=6.92) had signiﬁcantly higher mean WAS.  
Table 3. Pearson’s correlation coefﬁcients for the relationship between the 
WAS and the length of unemployment and age.
*** p < 0,001
** p < 0,01
n.s. p > α (5 %)
Length of unemployment Age
n r p r p
the whole study sample 644 -0,266 *** -0,25 ***
women 311 -0,303 *** -0,18 **
men 333 -0,229 *** -0,31 ***
long-term unemployed 518 -0,265 *** -0,35 ***
short-term unemployed 126 -0,085 n.s -0,02 n.s
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Pearson’s correlation coefﬁcients reveal highly signiﬁcant relation-
ships between the length of unemployment and the experienced work 
ability as well as between the age and the perceived work ability in the 
whole study sample and the group of long-term unemployed people. 
In the group of short-term unemployed people (less than one year) in 
both cases the associations were not statistically signiﬁcant. Presumably, 
older long-term unemployed perceive their work ability to be lower 
(see Table 3 and Figure 1).
Discussion and Conclusions
This study conﬁrmed that the interviewees from three European cities 
were not signiﬁcantly different regarding their experience and evalu-
ation of their subjective work ability. In comparison to the long-term 
unemployed, short-term unemployed people, i.e. less than one year, 
experience and evaluate their subjective work ability higher. For the 
long-term unemployed, the results also show that the duration of their 
unemployment, and older age, have a negative effect on how they 
perceive and validate their work ability.
In addition, it was proved that perception and evaluation of work 
ability among the unemployed participants of the study, men as much 
as women, distinctively differ from the results of the Finnish adult 
population. According to Gould et al. (7), work ability of the unem-
ployed, and especially the long-term unemployed is poorer than that 
of the working population.
The ﬁndings concerning the evaluation of subjective work abil-
ity of the Finnish adult population should be interpreted in light of 
the rating by the World Economy Forum 2005, in which Finland 
was evaluated as the most competitive of 117 evaluated countries (cf. 
15). Another explanation may be that Finland, compared to other 
European countries, is in the lead concerning health promotion and 
improvement of employability, especially where the elderly population 
is concerned (15).
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Figure 1. The relationship between the Work Ability Score (WAS) and the 
duration of unemployment and age in the group of the long-term unem-
ployed (n= 518.)
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Thus, Wilkinson and Pickett (16) report that Scandinavian wom-
en’s employment status is signiﬁcantly above average compared to 
German or Austrian women. These ﬁndings lead to the conclusion 
that Finnish women evaluate their subjective work ability signiﬁcantly 
higher than women in the whole study sample because they experience 
more trust and less inequality. Consequently, Finnish unemployed 
people may not feel as marginalized and integrate themselves better 
into society.
Furthermore, the long-term unemployed who are engaged in an 
apprenticeship program or temporary workfare program perceive their 
work ability between moderate and good. These forms of labor market 
trainings enable access to the latent functions of employment (cf. 17), 
and in this way the available work ability could be sustained. How-
ever, note also that these people do need support in order to sustain, 
and if necessary, enhance their work ability. Their well-being can be 
partly improved by occupational training measures, but fully achieved 
only by shortening the duration of unemployment. Regarding the 
long-term unemployed who experience multiple health impairments 
and poor work ability it is, however, highly advisable to conceptual-
ize health promotion and labor market programs in order to enhance 
their well-being and work ability, and promote their active and equal 
participation in society.
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Employability in the Course of Unemployment 
– A Participative Approach
Gawlik-Chmiel B 
University of Graz, Austria
Abstract
In the context of health promotion and labor market integration training 
measures, the Finnish Theory of Work Ability (FIOH) was applied to 
unemployed life. This participative approach involves insights from team 
working with exemplary groups. During the intervention “Professional 
Competence and Success Strategy”, combined with Antonovsky’s Concept 
of the Sense of Coherence and Frankl’s Existential Analysis, the “House 
of Work Ability” was directly applied on the target group, especially the 
long-term unemployed. It was modiﬁed according to the needs and with 
the help of these affected individuals. Furthermore, in consideration of the 
WAI dimensions, a questionnaire will be developed and validated in order 
to measure employ potential during certain stages of unemployment. The 
approach to advance and measure potential employability in the course 
of unemployment was developed with the help of “Affected Persons as Ex-
perts”. All insights were compared and complemented with recent scientiﬁc 
ﬁndings. With the derivation of preventive health promoting and labour 
market integrating recommendations, the ﬁndings will support counseling 
and prevention efforts focusing on the target group. 
Keywords:  employability, work ability, long-term unemployment, 
health promotion 
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Introduction
In addition to its direct and indirect economic impacts, unemployment 
is strongly linked to substantial risks for the unemployed individual 
concerning both mental and physical health. Therefore, measures of 
prevention and health improvement focus in particular on improving 
the health status and strengthening psychosocial potentials in order to 
increase the probability of re-employment. Effectiveness and economic 
efﬁciency of the programs are essential. 
The preliminary ﬁndings of national studies are not sufﬁcient to 
account for an adequate evaluation of the actual effectiveness of health 
promoting and labor market integration measures (1). Therefore, the 
development and validation of an adequate means to evaluate individual 
employability and employ potentials of the long-term unemployed is 
a major goal. In addition, such a means should enable the evaluation 
of health promoting and labor market integration training measures, 
support the identiﬁcation of factors inﬂuencing individual employment 
potential, and allow the derivation of preventive health promotion and 
labor market integration recommendations for decision-makers. 
Regarding a clear terminological deﬁnition concerning the target 
group of long-term unemployed in the context of labor market and 
social policies, Elkeles, Kieselbach, Kuhnert and Kastner use the term 
“employability” (cf. 1, 2, 3).
State of Research
Work ability / employability and its indicators
In the literature describing employability, generalized terms lack a de-
tailed deﬁnition. Further studies refer to parts of professional activities, 
so that the results and ﬁndings cannot be translated into the context of 
the long-term-unemployed and their employability (cf. 4, 5).
Apel & Fertig (6) present results of their study on methods con-
cerning the development of a concept as part of the evaluation research 
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targeted at the basic social security for work-seekers (German Social 
Code II). In this study employability is understood as individual ability 
to ﬁnd a new job and to maintain or extend an existing job. 
Kriegesmann et al. (7) highlight aspects of employability from a 
health care perspective. They state that employability can be improved 
by own and self-competent action, by the interlinkage of security and 
health protection and the individual competence advancements, as 
well as by developing a health oriented life-style. 
Deeke & Kruppe (5) use the term “interactive employability”, to 
refer to employability as the individual level of personal skills (includ-
ing orientations and behavior) linked with market processes such as 
the law of supply and demand. 
Müggenburg (8) deﬁnes employability as the ability of a person 
seeking employment on the basis of their professional and personal 
qualiﬁcations such as problem-solving and decision-making skills and 
the ability to act. If someone is unable to seize his chances, or misses the 
right connections, if a person is unable to react adequately and quickly 
to any change of requirements, for the most part, according to Müggen-
burg, this person must take responsibility for his own failure.
Blancke et al. (4) describe the concept of employability as a dy-
namic labor market strategy. In this context the concept of employability 
is based on the assumption that employees possess marketable and 
high qualiﬁcations, that they are productive and able to add value to a 
company or business. The authors follow the opinion of Hillage und 
Pollard that employability is an “asset” such as professional qualiﬁca-
tions and problem-solving and decision-making skills.
Zempel & Frese (9) state that personal initiative, self-efﬁcacy, 
motivation and a supporting environment are crucial for improving 
employability. Individual problems will increase with increasing length 
of unemployment. This will lead to mental and psychosomatic disor-
ders and a lack of initiative. The chances for re-employment will be 
reduced, and the negative consequences for mental health and personal 
status will increase.
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Relevant Scientiﬁc Assumptions for a Participative Approach
Ilmarinen’s “House of Work Abilty” and Work Ability Index
Ilmarinen (10, 11) deﬁnes “work ability” as the sum of those factors 
that enable a person in a certain situation to master a certain task suc-
cessfully. The four pillars of the “House of Work Ability” are health 
(i.e. physical and mental health and social resources), education and 
competence (including special skills and professional experience), 
values and attitudes (including motivation as well as job satisfaction) 
and work (physical, mental and social work requirements as well as 
work design). This implies that work ability is not determined by the 
individual alone but by interaction in a work environment. Contrary to 
all expectations, the studies prove that work ability is not age-related; it 
is possible, even in old age, to sustain, restore or enhance work ability. 
At the moment there is no generally accepted and adequate means to 
evaluate the employability of an unemployed person. The Work Abil-
ity Index (WAI) is an adequate means to describe the ability to deal 
with work regarding a certain age and a certain work requirement. 
(12). Hence, WAI as a whole is not suitable for the evaluation of the 
employability of the unemployed. Yet, two dimensions are suitable, 
since they do not describe work ability on the basis of certain work 
requirements. One of them is WAI I, which elicits a self-assessment of 
the current work ability compared to the best work ability ever achieved. 
The other suitable dimension is WAI 7 eliciting mental resources such 
as enjoying activities, one’s activity level as such, and feeling conﬁdent 
about the future.
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The “Health - Dis-ease” Continuum by Aaron Antonovsky
According to Aaron Antonovsky (13), the Sense of Coherence (SOC) is 
a disposition, a human perception or evaluation pattern. People evalu-
ate their own lives and their own activities to very different degrees, as 
understandable, manageable, and meaningful. The Sense of Coherence 
is developed to the extent that all primary human experience is affected 
by consistency, the ability to work under pressure and the participation 
in the shaping of results. People with a high Sense of Coherence – to 
put it in simpler terms – get by very easily. They feel up to challenge 
and lead meaningful lives. With his questionnaire about life orientation 
(SOC scale), which is scientiﬁcally validated, the Sense of Coherence 
can be measured and evaluated. In that way, SOC is an indicator for 
health and decision-making, and therefore a suitable means for the 
evaluation of employability (cf. 14). 
Logotherapy and Existential Analysis by Viktor Emil Frankl
According to Viktor E. Frankl, man always needs a purpose as the 
center of his life (15). If a person does not ﬁnd “something to live for”, 
he or she will experience a feeling of futility; Frankl called it “existen-
tial vacuum”. This vacuum manifests itself through apathy, lethargy, 
depression, as well as anxiety and self-doubt or a feeling of boredom. 
Among the many sources of possible meaningfulness, Frankl differ-
entiates between three basic categories of value, in other words, three 
“high streets” leading to meaning: values of experience, of creativity, 
and internal attitude.
A Heuristic Model of Employability by Fugate, Kinicki & Ashforth 
Fugate et al. (16) propose a heuristic model of employability combining 
three dimensions of human capacities, the proactive personal capacity 
calling for initiative, i.e. personal adaptability, for career identity and 
social and human capital, inﬂuencing active adaptability in various work 
situations. It is worth considering if developing new means or instru-
ments, how far the ﬁndings of Fugate et al. concerning employability 
can be applied to the target group of long-term unemployed. 
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A Participative Approach
The labour market integrating and health promoting measure “Train to 
Job”
This approach was developed in 2005 for the long-term unemployed 
with health impairments. Since then, under the same conditions such as 
content, course of action, training personnel, rooms, but at a different 
time, a measure with seven exemplary groups was implemented. For 
the development of this measure, the scientiﬁc ﬁndings of Ilmarinen, 
Antonovsky, Frankl, Böckmann as well as Kuhnert and Kastner and 
insights gained from practical experience with the target group by the 
current author were taken into consideration.
The aim of working with the exemplary groups was to optimize 
the strategies handling daily routine (3) by activating their health (13, 
17) in order to contribute to the stabilization and improvement of 
employability (cf. 10, 18). At the beginning of the measure, all partici-
pants shared the opinion that because of diagnosed somatic and mental 
diseases, they were hardly able to work under pressure. In other words, 
they could not imagine taking up a regular job. In order to evaluate 
experienced employability this approach makes use of dimensions one 
and seven of the Work Ability Index (WAI) as well as the short version 
of Antonovsky’s Orientation to Life Questionnaire (13). 
The Sense of Coherence (SOC) deﬁnes a pattern of perception and 
evaluation of the world and the individual’s own day-to-day reality in 
all ranks, such as comprehensibility, manageability and meaningfulness. 
SOC expresses how well someone can face challenges and deal with 
urgent problems. The questionnaire was conducted at the beginning 
of the measure, after three months, and, if applicable, at the end of 
the measure. All participants were given the opportunity to verify their 
objectively experienced abilities in a real work situation. With a “target/
actual-comparison” of their concrete work situation the participants 
could be enabled to evaluate their abilities and limits (cf. 14, 19). 
The whole measure took 12 months and included two phases. 
In Phase One, a twelve-week measure, all strategies handling daily 
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routines were optimized. In this phase, the participants worked ﬁve 
times a week in workshops and seminars on the following topics: 
activity, stress relaxation, nutrition, health management, as well as 
time management and decision-making and responsibility. Therefore, 
Phase One favors the analysis of one’s own situation in the course of 
unemployment experiencing and realising health competence and 
employment potential. 
The capacities and resources acquired in this way could be made 
use of in Phase Two, a nine-month phase, when the participants are 
employed in a work opportunity with Werkstatt Frankfurt (matters 
falling under section 16 SGB II). Here, the participants were given the 
opportunity of practical experience and the evaluation of their own 
decision-making and responsibility in a working situation. Within 
the work process, the participants had the opportunity to evaluate 
and correct their ideas of the desired work’s requirements with their 
experiences in the actual work situation. In this phase, weekly feedback 
rounds were conducted. 
This way, the participants had the opportunity to monitor and 
control their health status at work, as well as the inﬂuence of their 
work on their personal and family situation. If necessary, individual 
psychological counseling was offered. Each participant was allowed to 
change his or her work situation as often as necessary in order to reach 
a balance between health and employability aims. It was conﬁrmed 
that this approach of improvement of employability is sufﬁcient for 
this target group. 
For example, 72 % of the participants (of six exemplary groups, 
n=69) accessed various forms of employment or qualiﬁcation. The 
other participants (28 %) beneﬁted from further health improvement 
measures. In this context it is important that even though all partici-
pants suffered from serious health impairment the majority were able 
to improve their employability and stabilize it during the program. 
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Employability in the course of unemployment
In the course of the program “Train to Job“ with each exemplary group 
an attempt was made to adapt Ilmarinen’s “House of Work Ability“ 
and implement it on the situation of long-term unemployment, and 
to conclude its modiﬁcation (see Figure 1). The present author noticed 
that those concerned deﬁned their subjectively experienced work ability 
(WAS) by their subjectively experienced health (“base of the house“). 
In order to illustrate the connection between these subjective ex-
periences Antonovsky’s “health - dis-ease” continuum and Ilmarinen’s 
subjective Work Ability Score (WAS) were compared in the context 
of the “consumer response” of the group members. Consequently, as 
expected, most participants of the target group described themselves 
as “too ill“ and consistently as “unable to work”. These observations 
were indirectly conﬁrmed by Hasselhorn et al. (20). They showed a 
signiﬁcant correlation between WAS and health (r=.70). 
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Figure 1. The “House of Work Ability” and The “House of Employability” in 
the course of unemployment
The author identiﬁed four groups (see Figure 2) of participants with 
regard to their position on a WAS scale as well as within the continuum 
of Antonovsky: Group A: these are participants who feel healthy and 
actually are healthy; Group B: these are participants who feel healthy 
but actually are ill; Group C: these are participants who feel ill and 
actually are ill; Group D: these are participants who feel ill and are 
actually healthy. 
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Figure 2. Antonovsky`s “Health - Dis-ease” Continuum and Ilmarinen’s 
subjective Work Ability Score (WAS) adapted by Gawlik-Chmiel
In this context it is necessary to point out that the person concerned 
will express his or her subjectively perceived health and work ability 
to other people the way he or she shapes and experiences it in regard 
to the goals pursued, the values determining his or her life and to the 
social networks he or she is engaged in. 
Furthermore, each exemplary group described a fully employable 
person (Affected Persons as Experts). On the basis of these ﬁndings, 
single dimensions of employability were established and the scientiﬁc 
ﬁndings were added to this subject on the basis of literature research 
(see Figure 3). 
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Figure 3. Dimensions of Employability in the Course of Unemployment
Time management and time structuring in the course of long-term 
unemployment were analysed and worked out in the view of those 
affected. The dimension “Health Competence“ could include the 
following scales: subjectively experienced health, medically diagnosed 
diseases as well as personal interpretation of participants (being long-
term unemployed), Sense of Coherence, resilience or coping capacities 
and health surveillance. 
The dimension “Human Capital” (according to Fugate and col-
leagues) includes the following inﬂuencing variables and characteristics: 
professional experience, professional education, readiness and ability 
to learn, aptitudes and capabilities as well as skills. Thus the values of 
experience, creativity, internal attitudes and meaningfulness have a 
major impact on human behavior, aims in life and the way we deal with 
other people, whether we treat them with respect and appreciation or 
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with disdain. Those values give us a reason; they give us motives to do 
something or to let it be, to act or to remain passive. Even conscience 
and moral attitude are part of this dimension, because they are our Code 
of Behavior, our “unwritten law”. According to Schwarz (21), especially 
in complex decisive moments, values are important landmarks. Schwarz 
calls these values “Beacons of Action”, providing orientation, if a situ-
ation is ambiguous and we have to face certain problems. Therefore 
and in a complex way, values are a motor for human development. All 
exemplary groups agreed that this dimension, having such an impact 
on the others, is the most important of all. In this context, the scien-
tiﬁc ﬁndings of Frankl (15), Böckmann (18), Antonovsky (13) and 
the latest results of Schnell (22) concerning “Meaningfulness” were 
taken into consideration. The dimension “Social Capital” includes 
the following inﬂuencing variables and characteristics: actively mak-
ing contact with others, “authorized others”, own culture, friends and 
family. All dimensions introduced have a huge impact on coping with 
daily routines in the course of unemployment. Handling and coping 
with daily routines depends on a number of factors: living as a single 
person or with a family; to be willing to take or even already taking 
care of oneself and others; looking after one’s health and staying well 
and ﬁt; dealing differently with life in the course of unemployment; 
changing or not changing the diurnal rhythm in a negative way; try-
ing or not trying to escape reality by turning to drugs or alcohol and 
relationship status.
The so-called experienced relationship status is very important as 
Antonovsky, Frankl, Fugate et al. and also the people concerned have 
already stated. There is also another problem: in order to cope with 
their situation, some long-term unemployed have built up a life of their 
own, a different lifestyle, with different preferences. 
In this regard, it is important to mention the “legitimate others”, 
i.e. family, friends, authorities, a teacher, a rabbi or priest, or God 
Himself, who, according to Antonovsky, play a decisive role in the life 
of each individual by strongly affecting our behavior, our values, our 
decision-making and our perception of life. And again our motives are 
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in question whether or not we do something or let it be. Therefore, 
the next dimension is called “Motives” instead of “Motivation”, since 
people will only be willing to do something and act, if they have a mo-
tive for action (or motive for movement). The last three dimensions 
are Personal Adaptability, Openness and Personality Traits. 
Next to the ﬁndings from working with the representative groups, 
these dimensions are mainly based on the extensive scientiﬁc research 
and ﬁndings on employability by Fugate, Kinicki and Ashforth. The 
most important points hereby are “openness to change”, “proactivity”, 
as well as the necessary optimism (16).
Outlook
The next step will be the construction of questionnaire items and their 
evaluation, such as expert rating, factor analysis, construct validity and 
retest reliability (cf. 23). The starting points of the item construction are 
the dimensions of employability presented in the course of unemploy-
ment and the characterization of “a fully employable person” from the 
work with all seven exemplary groups (Affected Persons as Experts). 
In addition to the measurement of potential employability, es-
tablishing a new instrument for unemployed people will enable the 
evaluation of health promotion and labor market integration training 
measures by regarding and reviewing inﬂuencing factors.
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Functional capacity and its associations with age, 
education and health among unemployed people 
Pohjolainen P 
Age Institute, Helsinki, Finland
Abstract
The purpose of the study was to describe the various components of func-
tional capacity and associations of functional capacity with age, education 
and  health among long-term unemployed people. The study group con-
sisted of 114 unemployed people (59 men and 55 women) aged 23 – 62 
years. Physical functional capacity was measured by many various tests. 
Background variables were age, marital status, education and self-rated 
health.  Of the variables describing physical functional capacity, muscle 
strength and reaction time, as well as the 6-minute walk in women, cor-
related most with age. Education was connected with many variables of 
functional capacity among women, but education did not correlate with 
functional capacity among men. The results showed that about 50 % of the 
unemployed had a long-term illness and 20 % had difﬁculties in coping 
with worklife because of deteriorated health. 
Key terms: functional capacity, long-term unemployment, health, 
socio-economic status, ageing
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Introduction
The poor health status of unemployed people is manifest in increased 
mortality and morbidity when compared to the average population (1, 
2). With prolonged unemployment, health problems increase and dif-
ﬁculties accumulate in all areas of well-being. Even though the health 
of the unemployed people has been studied in many forms, the factors 
of functional capacity have not attracted much attention. Physical 
functional capacity is one of the most important factors in enhancing 
the health of the unemployed. 
The ﬁrst purpose of this study was to describe the various com-
ponents of functional capacity and associations of functional capacity 
with age, education and self-rated health among long-term unemployed 
people. The second purpose was to describe the living habits of long-
term unemployed and their connection to functional capacity. The 
study was carried out in the municipality of Hämeenkyrö with 10,000 
inhabitants. It was a part of the Development Partnership Project on 
Health Care for the Unemployed coordinated  by the National Institute 
for Health and Welfare. 
Materials and methods
The study group consisted of 114 unemployed people (59 men and 55 
women) aged 23–62, with a mean age of 46.5 years among men and 
48.1 years among women. Physical functional capacity was measured 
by many various tests. These included 
     - chair stand
     - arm curl
     - chair sit-and-reach
     - back scratch
     - hand grip
     - reaction time
     - vital capacity
     - peak expiratory ﬂow
     - 6-min walk
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Background variables were age, marital status and education (Table 1). 
Table 1. Distributions of sociodemographic factors among long-term un-
employed people (%)
_________________________________________________________
   Men (n=59) Women (n=55)
Age (yrs)
20 – 29     7    2
30 – 39   16  18
40 – 49   38  26
50 – 59   34  47
60 -     5    7
Marital status
Married or
cohabitating  31  51
Unmarried  60  22
Divorced     7  27
Widowed     2     0
Education 
Elementary school  63  51
High school    7    7
Secondary school  30  42
__________________________________________________________
Results
Health and functional capacity
The unemployed participants rated their health as fairly good. 40 % 
of men and 33 % of women reported at least good health, while 15 
% of men and 26 % of women reported poor or very poor health. Ac-
cording to the work ability index, 19 % of men and 22 % of women 
had poor work ability.
In physical functional capacity, the greatest differences between 
men and women could be found in muscle strength, respiratory func-
tions and endurance (Table 2). There were no differences between the 
genders in reaction times, ﬂexibility or joint mobility.
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Table 2. Means of measurements of functional capacity among men and 
women
        Men (n=54) Women (n=54)       Statistical signiﬁcance
_________________________________________________________________
Measurements 
Chair stand (number) 13.4  12.2         NS
Arm curl (number)  20.9  17.0          p= .001
Chair sit-and-reach (cm)   0.5    3.5          NS
Back scratch (cm)  - 9.1   -5.3          NS
Hand grip (kg)  57.2  35.5         p=.000
Choice reaction time (ms)  447   443         NS
Choice movement time (ms)  273   259          NS
Vital capacity (l)    5.1    3.7          p=.000
Peak expiratory ﬂow (l/s) 10.5    7.6          p=.000
6-min walk (m)               555.0               492.7          p=.006
_________________________________________________________________
Age correlated with more variables of functional capacity among women 
than men. Of the variables describing physical functional capacity, 
muscle strength and reaction time, as well as the 6-minute walk in 
women, correlated most with age. 
Education was connected with many variables of functional ca-
pacity among women, but education did not correlate with functional 
capacity among men. In almost all tests of functional capacity, women 
with more education received better results than women with less 
education. Among men education correlated only with vital capacity: 
men with less education had a greater vital capacity.
Tests describing muscle strength in the extremities (arm curl and 
chair stand), ﬂexibility (chair sit-and- reach) and endurance (6-min-
ute walk) were most of all connected  with self-rated health in both 
genders. In men, reaction times correlated with self-rated health more 
clearly than in women.
Living habits
About two thirds of men and women were smokers. However, men 
smoked larger quantities than women.  Among the long-term unem-
ployed, about the same share of people (84 % of men and 64 % of 
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women) consumed alcohol as in the general population. In quantity, 
the long-term unemployed consumed more alcohol than the general 
population. About 25 % of men and one third of women reported 
daily physical exercise. About 60 % of men and women reported they 
took physical exercise at least twice a week. Unhealthy living habits 
(smoking, heavy drinking, lack of exercise, poor nutrition) seemed to 
accumulate in the same individuals. The risk group consisted of 19 
% of men and 14 % of women (the same person had 3 – 4 unhealthy 
living habits).
The associations of functional capacity with living habits was 
examined by means of a linear regression method. O the various func-
tional tests the 6-minute walk test and chair sit-and-reach test were 
used in the analysis, because these tests were most strongly associated 
with physical activity. Both self-reported and objectively measured 
functional capacity associated signiﬁcantly with physical activity. Those 
with a better capacity had higher frequency of physical activity. Smok-
ing and abundant alcohol consumption were signiﬁcantly associated 
with lower physical activity.
Discussion
 
The results showed that about 50 % of the unemployed people had 
a long-term illness and 20 % had difﬁculties in coping with work life 
because of deteriorated health. The long-term unemployed reported 
poorer self-rated health and physical functional capacity than people of 
the same age on average. Also, Working Ability Index was lower in the 
long-term unemployed than in the general Finnish population of the 
same age. Age was related to almost all variables of functional capacity. 
This showed that in the long-term unemployed, age affected physical 
functional capacity and, in this way, working ability.
Many of the measurements of physical functional capacity were 
connected with self-rated health. Education was connected with func-
tional capacity especially among women. These results show that the 
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evaluation of functional capacity is important when implementing 
programs which aim to enhance working ability and general health 
among unemployed people.
In this study smoking was more common and drinking heavier 
among the long-term unemployed than in general population. Several 
earlier studies have shown that unemployed people have more unhealthy 
living habits than those who are employed (3, 4, 5). On the other hand, 
there are studies showing that poor health and unhealthy living habits 
may increase the risk of unemployment (4, 6).
The long-term unemployed are concerned about their own health 
and they think that health examinations are important. It is therefore 
important to develop health services and health promotion programs 
especially designed for unemployed people. The evaluation of functional 
capacity is a key factor in these programs.
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Abstract 
Research projects with older long-term unemployed people (2005-2008) and 
older nursing staff (2009-2011) at the Technical University of Dortmund 
found similarities concerning limitations in mental and physical health 
and health behavior. Long-term unemployed as well as older employees 
in hospitals often experience a depreciation of their career and identity. 
The ﬁndings of the project ProWert (producer’s pride due to appreciation) 
show that nursing staff (psychiatry, somatic & geriatric medicine) beneﬁts 
from appreciative leadership, social support from colleagues and healthy 
working conditions.
Key Terms: Unemployment, Health, Older Unemployed, Nursing 
Staff, Appreciation, Health Promotion
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Introduction
This paper deals with the impact of appreciation on health. It points 
out similarities and differences between the situation of long-term 
unemployed people and nursing staff threatened by unemployment.
First of all, the devaluation and missing appreciation for older 
nursing staff on the one hand and unemployed people on the other 
hand will be described. Secondly, bad health conditions and exclusions 
will be discussed as possible factors that render appreciation impossible. 
Thirdly, the importance of appreciation and coping strategies in the 
working environment will be pointed out. As a fourth step, the lack of 
appreciation in working routine will be demonstrated by several quota-
tions from our project ProWert. The ﬁfth aspect to be mentioned in 
this paper is the need for appreciative leadership. Finally, an overview 
of the development in psychological health and appreciation will be 
given.
Method 
Problem-oriented interviews with 30 older employees in hospitals 
(aged 50-63) and 30 long-term unemployed people were conducted. 
The interviews were evaluated by means of qualitative content analysis 
with special attention to aspects such as appreciation, the impact of 
missing appreciation, social recognition and trust.
Results 
1. Devaluation and missing appreciation of older nursing staff and un-
employed
Interviews from ProWert show that absence of appreciation for all the 
efforts as well as missing regard for medical condition may result in 
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an adverse and critical course of the last period of employment up to 
retirement in both groups. Both long-term unemployed people and 
older employees in hospitals often experience a devaluation of their 
career and identity (1). ProWert shows that nursing staff (psychiatry, 
somatic & geriatric medicine) beneﬁts from appreciative leadership, 
social support from colleagues and healthy working conditions. Due to 
demographic changes, more nursing staff will be needed in the future. 
Employees can be won over and also retained in their jobs for a longer 
time with the help of appreciation.
For long-term unemployed, losing trust seems to correspond with 
failing appreciation. In a study by Kuhnert, Ayan and Kastner (2), half 
of the unemployed participants claimed to be disappointed by people 
they trusted. Older long-term unemployed people’s faith in others 
seemed to be shattered. This again has a negative impact in establish-
ing trustful relations as a precondition for appreciative behavior. More 
than two thirds of the unemployed people (68%) were dissatisﬁed with 
their living conditions (3).
In general, one can say that the long-term unemployed (>24 
months of unemployment) show poorer scores compared to the short-
term unemployed (<12 months) on all psycho-social scales (2).
Currently, there is only little analytical comparison between older 
long-term unemployed people and nursing staff explaining why both 
lack of work and work overload result in similar negative outcomes. 
Many participants of ProWert expressed a great need for appreciation. 
One example is given in the following quotation: 
 “Appreciation is very important to me. We have to work hard for 
many years – we need acknowledgement and appreciation in order to 
fulﬁl the expectations which are connected to this job. (…) It doesn‘t 
need to be a lot, but it needs to be authentic”. (Member of nursing 
staff in ProWert) 
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2. Bad health condition and/or exclusion – no appreciation possible?
As a next step, possible connections between bad health condition as 
well as exclusion and impossibility of appreciation will be discussed. 
The devaluation of the long-term unemployed is mainly to be seen in 
societal exclusion and absence of social support. The following ﬁ gure 
shows the great amount of societal exclusion in comparison to other 
societal groups:
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Figure 1. Opportunities of personal inclusion, deviation from the average 
(4)
As Keuler (5) found out, only half of the German companies employ 
older people (meaning people aged 50 or older). Eurostat (2010) 
states that the employment quota of older people amounts to 56.2% 
in Germany and 55.5% in Finland whereas in Sweden and Norway, 
70% and respectively 68.7% of the older population are employed. 
Further studies have detected a discrepancy between the ofﬁ cial “el-
derly-friendly” positions and the exclusion strategy within companies 
(6). This is important, as job insecurity especially intensiﬁ es the risk 
of fear and depression (7).
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Between 2005 and 2008, the University of Dortmund conducted 
a pilot project to show how lack of appreciation, acceptance, respect 
and esteem affect the everyday lives of many long-term unemployed 
people. The following quotations are taken from this project: 
 “If there is not enough appreciation, everything stops working”. (Group 
leader, 30 years of     age)
 “At the employment agency or in your personal environment, you often 
experience disrespectful treatment”. (Female pedagogue, 45 years of 
age)
Support for these statements can be found in the research of Olejnic-
zak (8, p. 249), who writes that the German Hartz-IV-Reform causes 
immediate mental pressure as well as a feeling of stigmatization and 
devaluation.
3. Positive Effects of Appreciation in the Working Environment
The aspects pointed out above gain importance when considering 
the positive effects of appreciation in the working environment. Ap-
preciation causes positive social structures (good working climate, 
good social relations, and organizational justice), satisﬁed and efﬁcient 
employees and a lower risk of bullying (9). In addition, appreciation 
by executives and management is the strongest motivational factor 
for employees throughout Europe. Furthermore, producer’s pride as 
a possible consequence of appreciation enhances motivation, ability 
to cooperation, politeness and improvement as well as better service 
(10). Also, appreciation at work over several years leads to an increase 
in job satisfaction, quality of services, health conditions and levels of 
trust within a company.
As well as appreciation, coping strategies can lead to better health. 
The Dortmund study on long-term unemployed persons (11) reported 
that almost two thirds (62%) of the subjects wished to have more social 
contacts but 14.2% were totally isolated without any support even in 
   |  449  |
critical situations or illness, and only 32.6% felt pride or appreciation 
from their contacts (12). Since they have lost their job, most of the 
long-term unemployed (59.7%) received less affection from other 
people and 71.2% less respect from their families (12, p. 358-359). 
Almost one fourth (23%) of the unemployed participants stated that 
they did not receive any social support (2).
4. Lack of appreciation in working routine
At least in Germany, there is a lack of appreciation in the working 
routine. Organizational cultures with low health care and little ap-
preciation are dominant. In the area of public health, nursing staff 
and doctors are especially affected: Distinct symptoms of burnout 
were found among 26% of nursing staff (13) and 31% of doctors in 
hospitals. This can be directly compared to the long-term unemployed: 
41% of these show distinct symptoms of burnout, whereas the quota 
among employees in public service amounts to 6.5% (14). Nursing 
staff aged 50 and above are especially threatened by burnout. This is 
crucially important due to the fact that nursing staff with high values of 
burnout has a 2.5-fold risk of belonging to the group of job dropouts 
(15). This data may be connected with the personal coping strategies 
of the persons concerned: 59% of the employees in hospitals show 
unhealthy coping strategies (13).
Especially among older nursing staff, there are signiﬁcant health 
complaints due to shift-work. An utterance of a nursing assistant in 
one of the interviews supports this:
 “There are a couple of elderly nurses on my ward. I myself am 57 and 
I am sporty. But a lot of the nurses, putting it carefully, cannot be told 
apart from the patients” (Nursing assistant in ProWert). 
Of the nursing staff 67% feel bad about their opportunities to inﬂu-
ence their work arrangements and 80% feel they have too little time 
for their partners and relatives (16). A culture of appreciation would 
need appreciative work conditions: 
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 “Our safety is not taken care of. The equipment on the ward is pretty 
run-down. So I don’t really enjoy it here. If the team didn’t exist, 
almost no one would work here anymore” (Caregiver in psychiatry 
in ProWert). 
Many nursing staff members in hospitals are by now afraid of “not 
getting their work done”. Their haste is even expressed in their body 
postures (Reports in ProWert). 
5. Appreciative leadership – urgently needed, but hardly existent
Everything that has been mentioned before shows that appreciative 
leadership is urgently needed. Ironically, it is hardly existent: There is 
a low quality of leadership in hospitals (17), especially among supervi-
sors of functional (non medical) employees and doctors (Interviews 
ProWert). Furthermore, business management is more important to 
many executives than an (appreciative) focus on their employees (18). 
Also, strongly career-oriented executives have only a limited interest 
in the long-term health and work ability retention of their employees 
(19). Therefore, a controlling bureaucracy that encompasses mistrust 
must be prevented, strongly disciplining leaderships must be restored 
and sensitivity for employees’ mental state has to be developed (19). 
This has to happen practically, not theoretically – ProWert interviews 
show a great difference between concepts of leadership in hospitals and 
actual routine on the wards.
6. Development in psychological health and appreciation 
Older nursing staff can be seen as starting point for the development 
of an appreciating work culture on the wards – they should be the 
“key persons” (1): 
 “I think that ﬁnishing their working life with dignity is a huge problem 
for older nurses and nursing assistants. Retirement at the age of 67, or 
the fact that the policy for partial retirement expires are a catastrophe” 
(older nurse in ProWert). 
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The health situation of older nursing staff is “precarious to catastrophic” 
– the share of those who go into early retirement due to their health 
condition is nowadays 40%. This is one of the highest existing quotas 
in Germany (20). Employees in other countries retire at a higher age 
and there is a higher level of societal appreciation of older employees 
(e.g. in Denmark, Sweden). There is a “House of Working Ability” 
(21), where working factors, values, competences and health have the 
same importance. The same approach is used in ProWert (2). 
Central elements of appreciation in stabilizing groups with long-
term unemployed (6) are: Intermediation of lost appreciation (ac-
ceptance, esteem and respect are often missing), communication of 
appreciation an attitude and empathy, recognition of “the Power of the 
Weak” and offering space in group-oriented empowerment (GE). 
In short: “Appreciate experience and experience appreciation”. (U-
turn, project from Austria)
Discussion
On the basis of the qualitative study presented and a forthcoming sur-
vey with questionnaires in summer 2010, contents for an intervention 
program concerning appreciative leadership promoting health will be 
developed. Future prospects are an important determinant of health: 
 “My illness is the lack of perspective”. (Long-term unemployed, 50+)
Future programs should focus in particular on elderly jobseekers. In 
comparison to younger participants they suffer more health impair-
ments than the younger ones (cf. 22). In Germany, a growing number 
of unemployed people are more than 50 years old (IAB-Studie 2010). 
Taking health impairments into account, this group basically has no 
chances on the job market. In our study the 40-50 year-old participants 
did not anticipate any positive prospects. Useful interventions for 
elderly jobseekers could be empowerment and appreciation modules 
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for coming to terms with the past, since these people often display 
regressive behaviour (cf. 23).
Many participants of the program had multiple problems. In gen-
eral, it is difﬁcult to ﬁnd work for any unemployed person with some 
disadvantage. There has to be more preventive work at an individual 
level as well as condition oriented prevention in different areas of life. 
Therefore, cooperation with German job centers and their external 
services is essential. Vocational counseling and health promotion need 
to be more interlinked (24). 
The pilot project Job-Fit indicates that short-term counseling 
which integrates appreciation programs helps unemployed people with 
slight or average health impairments to improve their coping strategies. 
Unemployed people with multiple problems and chronic diseases are 
in need of long-term support, which is not yet provided in Germany. 
An analysis by the IAB indicates that structural unemployment will 
continue until 2015 (25). Especially for people with multiple problems 
and dysfunctional coping strategies, the “Hartz IV”11 reform results 
in additional pressure (e.g. ﬁnancial restrictions). Older long-term 
unemployed people are obliged to go into early retirement and have 
to accept reduced pensions (26, p. 11). The pensions in Germany are 
clearly lower than the OECD average (27). German workers experi-
ence a higher risk of becoming unemployed and report more complex 
and demanding working conditions, more working hours and less job 
stability (26, p.11). 
These aggravated circumstances might lead to increased stress for 
unemployed people, thus increasing the risk of illness in the long run. 
On the other hand, the results reported by Gash et al. (28) suggest that 
transitions from unemployment into employment have a signiﬁcant 
and positive effect on the health status of German men. 
1. Hartz IV reform: i.e. long-term unemployed (>12 months) receive an allow-
ance of 352 €  (plus money for rent). Unemployed people with savings, private 
fortune or living together with an employed partner are excluded form receiving 
allowance (Kuhnert, 2005b).
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Conclusion
 
In interactions with younger employees and especially with leaders 
great potential was found concerning a development of change pro-
cesses. On the basis of the qualitative study presented, contents for an 
intervention program for appreciative leadership promoting health will 
be developed. Health promotion for senior unemployed and nursing 
staff has to consider various concepts of life and depleted resources in 
order to achieve sustainable effects.
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